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Dear Lt. Col. Dowdy:

The U.S. Environnental Protection Agency (EPA) has reviewed the No Action Record of Decision
pursuant to the Conprehensive Environmental Response, Conpensation, and Liability Act of 1980,
as anended by the Superfund Anendnents and Re-authorization Act of 1986. EPA concurs with the
finding and sel ected renedy presented in the No Action Record of Decision for the Sal vage Yard,
Former Ammuni tion Burnout Area and Landfill Qperable Units (QU).

If you have any questions regarding this action, please contact ne at (404)562-8651 or ny staff.
Pete Dao, at (404) 562-8508.
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Nashville, TN 37243-1538

February 10, 1998

LTC Billy J. Dowdy

U S. Arny Commanding O ficer

M1l an Arny Ammunition Pl ant

Ml an, TN 38358-5000

REF: 27505 MLAAP Site, No Further Action Record of Decision (ROD) January, 1998

Attention: M. Patrick Brew, SMC O

Dear Col onel Dowdy:

The Tennessee Departnent of Environment and Conservation (TDEQ received the final Record of
Deci sion For No Further Action at the followi ng areas of concern at MLAAP Landfill, Sal vage
Yard, and the Fornmer Amunition Burnout Area. The Departnent concurs with the findings of the

report and the recommendation of no further action at the areas listed in the ROD.

If you shoul d have any questions regarding this matter, please contact ne at (615)532-0227 or
Ron Sells, Manager, Jackson Field Ofice at (901) 661-6204
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M1lan Arny Ammunition Pl ant
Qperable Units 10, 11, 12
No Action RCD, Jan 1998

Backgr ound:

Operable Unit 10 is a 15 acres Forner Burnout Area that was in operation from 1945 until
the 1950s. Disassenbly and burnout of ordnance itens occurred within concrete pad areas at this
QU. Currently, it is being used as a pistol firing range.

Qperable Unit 11 is 41 acres landfill currently permtted under the State of Tennessee
Solid Waste Regulation. 1t has been in use since the 1960s. Rubbish fromindustrial operation,
consi sting of paper, shipping containers, cardboard boxes, and filter pads, were placed in
trenches and covered with soil.

Qperable Unit 12 is a 4.6 acres Salvage Yard with an unknown date for original start of
usage. It is currently still in use for the storage of sal vageable scrap netal including
casi ng, nmachi nery and wood.

Remedi al Investigation and Ri sk Assessnent Results:

Operabl e unit 10 detected netals in soil and sedi nent above background and RBC screeni ng
levels for arsenic, bariumthallium beryllium chromum iron, vanadi umand nanganese.
G oundwat er constituent exceeded RBC for beryllium cadm um chrom um bis-2 ethyl hexyl
phthal ate and 1, 3,5-trinitrobenzene.

A risk assessnment was perforned for these constituents. A 4.2 x 10 -5 risk and 0.71 HI
were cal cul ated for potable ground water use. R sk associated with soil exposure resulted in a
2 x 10 -5and a 1.9 H. Thalliumcontributed nost to the H but it has an uncertainty factor of
3000.

QU 11 groundwat er exceeded RBC for bis-2-ethyl hexyl phthalate, 1, 3,5-trinitrobenzene,
RDX, 2,4,6-TNT, chloroform beryllium and cadm um No soil exceeded background or RBC

A 1.2 x 10 -4 risk and 0.23 H for groundwater were obtained, with berylliumcontributing
9.6 x 10 -5 to the total. H ghest level for berylliumwas 1.54 Ig/L. The ML is 4 Ig/L. The

soi|l does not pose any ri sk.

QU 12 groundwater did not exceed any background or RBC. Soil exceeded background and RBC
for thallium beryllium copper, cadmum chromium iron, |ead, and zinc.

The cunmul ative risk of 1.1 x 10 -5 and a 13 H was calculated with 4.2 HQ for copper, 2 HQ
for Iron and 4 HQ for Thallium There is a high uncertainty associated with copper because the
Rf D was back cal cul ated from MCLG for copper in drinking water. Iron and thalliumhave a 1, 000
and 3,000 uncertainty factor applied to the toxicity val ue.

None of the QUs pose a threat to ecol ogical receptor.

Reconmended Renedy:

No Action is recommended for all three OQUs base on the | ow potential for unacceptable
risk.

Public Participation and State Acceptance:

A public availability session was held on Decenber 4, 1997 with the public coment period
from Novenber 27, 1997 through Decenber 26, 1997. No comments were received.

The State of Tennessee concurred with the proposed plan on Decenber 18, 1997.
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MLAAP Record of Decision
Decl aration for the Record of Decision
Site Nane and Location

This Record of Decision (ROD) addresses the following three sites at Mlan Arny Anmunition
Pl ant (MLAAP), G bson and Carroll Counties, Tennessee:

. Sal vage Yard,
. Former Ammunition Burnout Area, and
. Sanitary Landfill.

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected action for the Salvage Yard, Former Amunition
Burnout Area (ABA), and Sanitary Landfill at M.AAP, located in G bson and Carroll Counties,
TN. No Further Action (NFA) was chosen in accordance with the Conprehensive Environnental
Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the Superfund
Anendnents and Reaut hori zati on Act of 1986 (SARA) to the extent practicable. Selection of NFA
al so considered the National Contingency Plan, to the extent practicable, and is based on
information in the Adm nistrative Record for M.AAP.

The U.S. Environmental Protection Agency (EPA) and the State of Tennessee concur on the sel ected
r erredy.

Description of the Sel ected Renmedy

This ROD addresses the final response action planned for the Sal vage Yard, Forner ABA, and
Sanitary Landfill, including soil and groundwater. No previ ous RODs or decision docunents have
been issued for these sites. A Hunman Health Eval uation identified no unacceptable risks to
human health at these three sites. Furthernore, terrestrial ecol ogical exposure was considered
insignificant. Therefore, renedial action is not necessary.

NFA is the selected renedy for soil and groundwater at the Sal vage Yard, Forner ABA, and
Sanitary Landfill. The selected renedy nmanages the risk to acceptable |levels for both human
health and the environnment and is the final action planned. The selected renedy will ensure
risks to human health and the environment are within acceptable limts.

Decl arati on Statenent

Based on the soil and groundwater investigation results at the Sal vage Yard, Forner ABA, and
Sanitary Landfill, it was determined that no remedial action is necessary to ensure protection
of human heal th and the environnent.

<I MG SRC 98020F1>



M_AAP Record of Deci sion
1.0 Site Nane, Location, and Description

The Ml an Arny Amrunition Plant (MLAAP) is located in G bson and Carroll Counties, in west-
central Tennessee, approxinmately 50 mles east of the Mssissippi Rver (see Fig. 1-1). The
Cty of Mlan, with a population of 8,100, borders the installation to the northwest. her
near by popul ation centers include Hunboldt, with a population of 10,200, which lies 12 mles to
the southwest; Trenton, with a popul ation of 4,600, which lies 15 mles to the northwest; and
Jackson, with a popul ation of 50,000, lies 18 mles south of MLAAP RCF Kai ser Engi neers, Inc.
(I1CF), 19911. MAAP is served by two rail lines, three U S highways, and four state hi ghways.
Interstate 40 passes within 13 mles south of the installation.

The three areas at M.AAP addressed in this Record of Decision (ROD) are:

. The Sal vage Yard,
. The Fornmer Amunition Burnout Area (ABA)(sonetines referred to as "Sunny-Sl ope"), and
. The Sanitary Landfill.

The Sal vage Yard at MLAAP is | ocated east of Area J, imediately south of U S. H ghway 104
(Fig. 1-2) in Carroll County, Tennessee. The Sal vage Yard occupi es about 4.6 acres. Al

sal vageabl e, non-hazardous scrap, including casings, nmachinery, and wood generated at M.AAP is
stored either in bins or in outdoor piles until sold to a scrap deal er.

The Fornmer ABA at MLAAP is located in Area V of the southwestern portion of the installation
(Fig. 1-2) in Gbson County, Tennessee, and occupi es approxi mately 15 acres. The area consists
of various concrete aprons and barricaded buil di ngs, an earth-covered storage igloo, and an
office building. The area is currently used as a pistol firing range. Surface drainage from
the area flows into the West Fork of WIf Oeek [Fluor Daniel, Inc. (FD), 1996].

The Sanitary Landfill at MLAAP is located north-northwest of Area W(Fig. 1-2) in Carroll
County, Tennessee, and occupi es about 41 acres. Debris fromindustrial operations consisting
mai nly of such itens as paper, shipping containers, cardboard boxes, and filter pads are placed
in trenches, conpacted, and covered with soil (I1CF, 1991). The Sanitary Landfill is currently
permtted under the State of Tennessee Solid Waste regul ati ons.

Access to all three sites is controlled by MLAAP, via onsite security and/or fences and gates.

<I MG SRC 98020F2>

<I MG SRC 98020F3>



2.0 Site History and Enforcenent Activities

The date the Salvage Yard was first used is not known. |In the past, scrap netal was stored
outdoors, directly on the ground surface. It was later determned that |ead fromthe scrap piles
had | eached into the soil (ICF, 1991). Subsequently, |ead-containing naterials have been stored
under a roof.

The Fornmer ABA was built in the spring of 1945 and designated for the disassenbly and burning of
munitions. Qperations consisted of the follow ng sequential unit activities: receiving, base
pl ate renoval, defusing, and burring and band renoval of individual nmunitions. |Industria
activities in this area are believed to have ceased during the 1950s. No disposal or burial of
munitions is thought to have occurred in this area (FDI, 1996). Unit activities were conducted
within concrete pad areas and consisted of di sassenbly and burnout of ordnance itens.

The Sanitary Landfill is thought to have been in use since 1960. H storic aerial inmgery
indicates cleared areas starting in 1960 with various trenches for waste di sposal appearing in
later years. Rubbish and debris fromindustrial operations (consisting nainly of paper

shi ppi ng containers, cardboard boxes, and filter pads) are placed in trenches, conpacted, and
covered with soil at the Sanitary Landfill. The trenches are excavated down to a clay material
which may retard | eachate mgration (FD, 1996).

M.AAP was constructed between 1940 and 1942 and initially included approxi mately 28,521 acres
The H. K Ferguson Engi neeri ng Conpany of d eveland, Chio, and the Qran Construction Conpany of
Nashvil | e, Tennessee, formed The Ferguson- Qran Conpany to design and construct the plant.
Various production |ines enconpassed approxi mately 550 acres; storage facilities covered
approximately 7,380 acres; field services enconpassed approxi mately 9,900 acres; and

adm ni strative, shop nai ntenance, housing, recreation and other functions covered approxi mately
1,395 acres. The renmaining acreage was necessary to conply with regul ations regarding safety
cl earances between expl osive nanufacturing areas.

Portions of the original acreage have been | eased, sold, or deeded to vari ous organi zations over
the years, including "Line G" which was sold to the United States Rubber Conpany, acreage that

was deeded to the Gty of Mlan and the University of Tennessee, and acreage that was | eased or

transferred to the Tennessee National Guard. As a result of these and other minor transactions,
MLAAP currently (1996) covers about 22,436 acres.

M_LAAP has experienced changes to its m ssion, nane, and contract operators throughout the years.
A chronol ogy of operational events at MLAAP is summari zed as foll ows:

1942 M.AAP originally consisted of two facilities: the WIf Oeek Ordnance Pl ant
(WCOP) and the MIan O dnance Depot (MXD). WOOP was operated by the Proctor and
Ganbl e Def ense Corporation, and MOD wasoperated by the Governnent.

1943 WCOP and MOD were nerged into a single facility, the Mlan Ordnance Center (MX).
MOC was operated by the Proctor and Ganbl e Def ense Corporation. The m ssion of
the facility included: the production of fuzes, boosters, and conpl eted rounds of
smal |l and large caliber nunitions; the operation of an ammoniumnitrate plant; and
the shi pment of nunitions. Enploynment peaked at 11,000 from 1943 to 1945

1945 MOC was designated as the M| an Arsenal and was placed on standby status under
U S. Departnent of the Arny (DA) operation at the conclusion of World War II1. The
m ssion of the facility was changed to the receipt, storage, and processing of
ammuni tion returni ng fromoverseas; normal nai ntenance, surveillance, renovation
and dem litarization; and |imted new production

1953 Ml an Arsenal was returned to active status to support the Korean Conflict;
Proctor and Ganbl e Defense Corporati on assuned operations. The mssion of the
facility included increased output of new munitions, inclusion of experinental
muni ti ons, and assi gnnment of engineering studies for ordnance munitions | oading
pl ants. Enpl oynent reached 8,000 from 1953 to 1954.

1954 Ml an Arsenal was designated as a "permanent installation."” Production cutbacks
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resulted in the | ayaway of various |load |ines during 1954 and 1955, until all
production ceased in 1957, leaving only a snall demlitarization programat Line
B

Ml an Arsenal was placed on inactive status. Proctor and Ganbl e Def ense
Corporation termnated their contract with the Governnent, and Harvey A um num
Sal es, Inc. becane operating contractor.

The industrial areas at Mlan Arsenal were returned to active status.

Moder ni zation of these facilities has occurred throughout the 1960s to produce:
fuzes, priners, delay plungers, delay elenents, and boosters; 40, 60, 81, 90, 105,
106, and 155 mllineter (nm) munitions; mne, grenade, and cluster bonb unit

di spensers; denolition kits; shell nmetal parts; pelleting explosives; and rework
and renovation of nunitions itens.

The industrial portion of Mlan Arsenal is designated as M|an Ordnance Plant; the
field services portion is designated as M| an Depot Activity.

Field services activities were discontinued at MIan Depot Activity, and operations
were nerged with Mlan Ordnance Plant. The field services Mssion continued under
Ml an O dnance Depot.

M1 an O dnance Depot was designated as Mlan Arny Amrunition Plant.

Harvey Al um num Sales, Inc. was acquired by Martin Marietta, Inc. Martin Marietta,
Inc. becane the operating contractor.

Production Lines E, F, and H were placed in | ayaway. The production of nunitions
and conponents on these lines was transferred to other lines on the facility;
equi pnent used to manufacture netal parts was transferred to private industry.

Production Line Z was canceled. The line was placed in |ayaway status in 1976 with
production of itens transferred to other lines at the plant. Line C production was
transferred to Line Bin 1977 and then was placed in | ayaway status.

Line H was reactivated to produce LAP M/39 fuzes, because it contained the
hum di ty/tenperature-controll ed | ed environnment necessary to produce fuzes.

Moder ni zation of MLAAP was initiated and continued through 1985. Production Lines
A, C and Z were noderni zed. Autonated production of 60- and 81-nm propel | ant
increnents was conpl eted under this programin addition to the devel opnent of a
nelting system Testing/production of these systens was conpleted in 1983 and then
ceased for production layaway in 1984. Limted production of 60- and 81-nmm nortar
rounds was transferred to Line D

An X-ray facility was constructed at Line Vto performall nondestructive testing of
munitions at the MLAAP. The X-ray facility [which contains an underground 4-mllion
electron volt (MEV) unit, a 0.420-MEV unit, and a fluoroscope with video tape] is
the world's largest facility dedicated to nondestructive testing of nunitions.

Construction of Pink Water Treatnment Facilities (PWFs) was initiated and conpl eted
in 1981. These plants are used to renove expl osive contam nants from process water,
using filtration and granul ar activated carbon (GAC) adsorption, prior to water

di scharge into ditches.

Martin Marietta, Inc. organized Martin Marietta Ordnance Systenms, Inc. (MMOS), as a
subsidiary of Martin Marietta, Inc., to operate M.AAP.

MMOS nerged with Lockheed to form Lockheed Martin, Inc. and was renaned to Lockheed
Martin Ordnance Systens, Inc. (LMOS).

General Dynam cs becane the installation operating contractor.



3.0 H ghlights of Comunity Participation

A Renedi al Investigation (RI) was conducted by ICF in 1990 to investigate the extent of

contami nation at the Salvage Yard, Fornmer ABA, and Sanitary Landfill, as well as other areas at
MLAAP. The findings were docunented in the Renedial Investigation for Mlan Arny

Amunition Plant (ICF, 1991).

FDI conducted RI work in 1995 and col | ected suppl emental infornmation at the Former ABA and
Sanitary Landfill (as well as other sites in the Southern Area); their findings were docunented
inthe Mlan Arny Ammunition Plant, Remedial Investigation, Southern Study Area (Qperable Unit
No. 5) (17131, 1996).

The 1991 R report (ICF, 1991) was released to the public in Decenber 1991. The 1996 R

report (FDI, 1996) was released to the public in April 1996. Both docunents were nade avail abl e
to the public in the Admnistrative Record and at the Information Repositories, naintained at
the Arny Industrial Qperations Ofice at MLAAP and the Mldred G Fields Library in Ml an,
Tennessee. I n Novenber 1997, the Proposed Plan for the Salvage Yard, Fornmer ABA, and Sanitary
Landfill [Environnental Science & Engineering, Inc. (ESE), 1996] was rel eased to the public.

A public availability nmeeting announcenent for the Proposed Plan was published in the MIan
Mrror & Exchange and Jackson Sun. A Public Availability Meeting for the Proposed Plan was held
at the Tom C. McCQutchen Agricultural Miseum on Decenber 4, 1997. At this neeting,
representatives fromM.AAP, the U S. Arny Corps of Engineers (USACE), the U.S. Environnental
Protection Agency (EPA) Region IV, and the Tennessee Departnent of Environment and Conservation
(TDEC) were avail able to answer questions about the site and the NFA decision under

consi derati on.

A public comment period for the recommended actions at the Sal vage Yard, Forner ABA, and
Sanitary Landfill was held from Novenber 27 through Decenber 26, 1997. Comments received during
this period, as well as those received at the public neeting, are addressed in the

Responsi veness Summary included in Appendi x A

Thi s docunment presents the basis for the No Further Action decision at the Sal vage Yard, Forner
ABA, and Sanitary Landfill at MLAAP. This decision was recommended in accordance with

Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act (CERCLA) of 1980, as
anended by the Superfund Anendnents and Reaut horization Acts (SARA) of 1986, to the extent
practicable, the National Contingency Plan (NCP), and the Tennessee Health and Safety Code.
This decision for this site was based on the Adninistrative Record.



4.0 Scope and Rol e of Response Action

The scope of the response action for the Salvage Yard, Former ABA, and Sanitary Landfill
addresses soil and groundwater. This ROD addresses the final response action planned for the
Sal vage Yard, Forner ABA, and Sanitary Landfill. No previous ROD(s) or decision docunent(s)
have been issued for these sites.

Two ot her RODs have been finalized in QU3 and OQUA:

. One for the industrial area soils (these soils located at the nanufacturing |ines at
the installation), and
. One for groundwater (specificafly, groundwater in the northern boundary area that is

mgrating offsite).

O her sites currently under investigation in QU3 and QM4 are:

. The non-industrial area soils (primarily soils and sedinents in ditches within OJ3),
and
. Onsite groundwat er.

The onsite groundwater operable unit addresses all groundwater within the installation
boundaries, with the exception of those areas addressed by other groundwater operable units,
specifically QUL (0-Line Ponds), the portion of QU3 addressed by the northern boundary
groundwat er RCOD (previously referenced above), and QM4 Region | (X-Line).

No ot her RODs have been finalized for Q. QU (also referred to as the Southern Study Area)
covers the largest land area at MLAAP. Aside fromthe Fornmer ABA and the Sanitary Landfill,

whi ch are discussed in this plan, nmajor areas investigated in QU5 include the:

. Qpen Burni ng G ound,

. Former Ammuni ti on Destruction Area,
. Current Ammunition Destruction Area,
. Amuni tion Storage Area, and

. Amuni ti on Test Area.

Those sites within QU3, OJ4, and O that are currently under investigation will be discussed
with the public in the future.

Several hunman exposure scenario's were evaluated for the Sal vage Yard, Forner ABA, and Sanitary
Landfill:

. I ndustrial worker scenario,
. Construction worker scenario, and
. Resi denti al user scenario.

The future residential use scenario is hypothetical and assunes that the Sal vage Yard, Forner
ABA, and Sanitary Landfill can be used for unrestricted |land use. An unrestricted |and use
woul d pernmit groundwater wells and residential areas to be constructed anywhere on these three
sites. The future residential |and use scenario, which was eval uated for conparative purposes,
is the nost conservative choice for land use and will generate the greatest potential exposure.
However, it is unlikely that MLAAP's nissions will be elimnated and the plant's | and woul d be
used for residential purposes.

Since MLAAP currently fulfills a critical mssion that will be necessary as part of future Arny
operations, and it is Arny practice to clean up to the current |and use scenario, no clean up
deci sions were based on the future residential use scenario. |If, in the future, M.AAP would be
subject to base closure, site-related risk would be re-evaluated in accordance with, U S.
Departnent of Defense (DoD) base closure policy (10 U. S.C. 2687 and NOTE).

A CERCLA investigation conducted at these sites concluded that the three sites pose no
unacceptabl e risks to either human health or the environnent. During the course of this



investigation, MAAP recommended that these three sites be considered NFA sites (ICF, 1991; FD
1996) .

A no-action determination is appropriate when:

. The site, or a specific problemor area of the site, poses no current or potentia
threat to human health or the environment; or
. CERCLA does not provide the authority to take a renedial action; or
. A previous response elimnated the need for further renedial response
The Sal vage Yard and Sanitary Landfill are recomrended for NFA because they do not pose a

current or potential threat to human health and the environnent.

Al though the Former ABA is still used as a pistol firing range and the previous mssion at this
l ocation has ceased, CERCLA has regulatory authority. The Forner ABA is reconmended for NFA
because this site does not pose a current or potential threat to human health or the

envi ronnent .

EPA and TDEC have reviewed the 1991 R (I1CF, 1991) and 1996 R (FDI, 1996) and agree that NFA is
an appropriate renedi al response action for the Salvage Yard, Former ABA, and Sanitary Landfill.



5.0 Summary of Site Characteristics
5.1 Geol ogy

The 1996 Rl report (FDI, 1996) contained a detailed description of the site geology. This
description is briefly summari zed as foll ows.

Western Tennessee (including MLAAP) lies on the eastern flank of the Upper M ssissippi River
Enbayrment. Structurally, the enbaynent is a downwarped, downfaulted trough whose axis
approxi nates the current course of the Mssissippi Rver. Sedinents, ranging in age from
Cretaceous to Recent, have been deposited in this trough. These sedi nents consist of gravel,
sand, clay, lignite, chalk, and linestone units of varying thicknesses.

M.AAP is situated on the Menphis Sand (or "500-foot" sand) of the daiborne Goup of Tertiary
age in the @ulf Costal Plain of western Tennessee. The Menphis Sand crops out in a broad belt
across western Tennessee, but is covered in nost places by fluvial deposits of Tertiary and
Quaternary age and | oess and al luviumof Quaternary age. The eastern boundary of the Menphis
Sand and the contact between the WIlcox and d ai borne Goups in the subsurface have been mapped
by various researchers. The western boundary of the outcrop belt is not well established
because the contact between the Menphis Sand and the overlying Cook Mountain Formation is
covered by fluvial deposits, |oess, or alluvium

The Menphis Sand consists of a thick body of sand that includes subordinate | enses or beds of
clay and silt at various horizons. The clay and silt locally are carbonaceous and lignitic;
thin I enses of lignite also occur locally. Thick beds of clay and silt in the upper part of the
Menphi s Sand nay, in sone places, be confused with the overlying Cook Muntain Fornation.

Sand in the Menphis Sand ranges fromvery fine to very coarse, but is coomonly fine, fine to
medium or nediumto coarse. The Menphis Sand ranges to 900 feet (ft) thick. The formation is
thinnest along the eastern limts of the outcrop belt in Hardeman, Madison, Carroll, and Henry
Counties. |In western Tennessee, the base of the Menphis Sand di ps westward at rates of 20 to 50
ft per mle.

The d aiborne Goup is underlain by the Wlcox Goup, which consists of the Flour Island
Formation, the Fort Pillow Sand (or "1,400-foot" sand), and the A d Breastwork's Fornation
(listed in increasing depth). The Flour Island Formation consists primarily of clay, silt,
sand, and lignite and is not an aquifer. Were present, it serves as the lower confining unit
for the Menphis Sand and the upper confining unit of the Fort Pillow Sand. The Flour Island
Formation is approximately 50 ft thick in the vicinity of M.AAP.

A geol ogi c cross section through MLAAP identifies the stratigraphic units underneath this area.
Underlying the Wlcox is the Porters Oreek Cay, which acts as a confining unit between the Fort
Pillow Sand of the WIcox Goup and the McNairy Sand of COretaceous age. The exact depth to rock
under MLAAP is unknown. A test well drilled to 1,289 ft about 20 nmiles south-southwest of M.AAP
near Jackson, Tennessee, was stopped in a sandy clay nmarl. It was estinmated that rock (possibly
li mestone) woul d be encountered between 500 to 800 ft below the drilled depth of the test well
(FDI, 1996).

5.1.1 Soil

The surface soils at MLAAP consist chiefly of a reddish-brown to yellow, nmottled, silty clay
that grades into a clay unit with depth. The soil types include the Menphis, Loring, G enada,
Cal | oway, Henry, Falaya, and Waverly soil associations. Based on topography, the Menphis and
Loring series occur on higher elevations and are well-drained soils. The Henry soil series is
sonewhat poorly drained and is usually associated with flat terrain, while the Fal aya and
Waverly soils associations occur in the |ow areas and are poorly drained.

Drill logs fromborings installed at the site indicate that the upper 12 to 15 ft of soil

consi sts of reddish-brown to tan silty lean clay with some |ayers of sandy and fat clay. Below
these depths, sands with varying anmounts of silts and clays, have been encountered. Cccasional
gravel, up to 3/8-inch dianeter, has been encountered during boring operations. A nore sandy



al luvium of |esser thickness (5 to 10 ft) has been observed in several areas across the site.
Natural and artificial drainage systens have incised into the alluviumin several |ocations.

5.1.2 G oundwat er

G oundwater in the MLAAP area generally flows northwest, in the direction of regional dip of
these sands, and also trends northerly because of the topographic influence. On a genera

scale, there are no abrupt hydrol ogi ¢ boundaries in the aquifer. The formation is recognized as
sand with clay lenses and clay rich zones, which may locally alter vertical groundwater flow,
and stratification of the sedinments tends to make vertical conductivities |ower than horizonta
conductivities.

5.2 Characteristics of Contam nation

This section summari zes the findings of characterization studies conducted for soil and
groundwat er at the Sal vage Yard, Fornmer ABA, and Sanitary Landfill.

5.2.1 Salvage Yard
5.2.1.1 G oundwater

Monitor well M 035, |ocated downgradient fromthe Sal vage Yard, has been sanpled five tines
between 1983 and 1997. The location of M 035 with respect to the Salvage Yard is depicted in
Fig. 5-1. Target analytes in sanpling efforts have included netals, volatile organic conpounds
(VQCs), and expl osives, although not all analytes were targeted in each of the five sanpling
epi sodes.

No VOCs or expl osives were detected in any of the sanples collected fromM 035 between 1983 and
1997. Thirteen netals were detected. Table 5-1 presents the analytical results for groundwater
at the Salvage Yard as well as rel evant background i nformation, regulatory criteria, and
sanpling dates. Wth the exception of cadm umand nercury in 1983, all netals were |ess than
maxi mum cont am nant | evels (MCLs) and/or two-tinmes the site-specific background concentration

[ Envi ronnental Resources Managenent, Inc. (ERM, 1995]. Based on EPA Gui dance (EPA, 1995), site
constituents present at concentrations |less than two-tines the site- specific background
concentration do not need further evaluation (see Sec. 6.0).

The el evated | evel s of cadm umand mercury at M 035 were reported for sanples collected in 1983
Since that tine, M035 was sanpled four nore times. Cadmumwas targeted for all four sanpling
efforts, and nercury was targeted twi ce and nost recently. Cadm umwas detected at a
concentration of 3.68 micrograns per liter (1g/L) in Septenber 1988; it was not detected in
sanpling events conducted in January 1989, Cctober 1990, and April 1997. Mercury was not
detected in either of the two sanpling events (Cctober 1990 and April 1997) where it was a
targeted analyte. Based on this information, the 1983 data is not considered representative.
Results of these anal yses show cadm um and nercury to be present at concentrations |ess than
MCLs and |l ess than two-tinmes the site-specific background concentrations established for the
site.

5.2.1.2 Soi

I CF col | ected subsurface soil sanples at the Salvage Yard and reported findings in the 1991 R
Report (ICF, 1991). Two soil borings were installed to address potential contam nation (Fig.
5-2): Boring SYD-1 was placed downgradi ent fromthe |ead bin; and Boring SYD-2 was pl aced
downgradi ent fromthe nmetal scrap pile. Because a railroad track is |ocated upgradient of the
| ead bin, an upgradi ent boring was not installed. Sanples were collected at a depth of 5to 7
feet.

Twel ve netals and four organic chemcals were detected in soil sanples collected fromthe
Sal vage Yard. Table 5-2 summarizes these data and provi des rel evant background soi
information. Alumnum arsenic, barium calcium |ead, manganese, nmgnesium silver, and
vanadi um were detected at concentrati ons greater than two-times the site-specific background
concentrations (FDI, 1996). Al other netals were reported at concentrations |ess than
two-times the site-specific background concentrati ons or were not detected. Based on EPA



<I MG SRC 98020F4>

Tabl e 5-1. Range and Maxi mum Constituent Concentrations Reported
for Goundwater Data at the Sal vage Yard

MCL6 2x Background

Chemi cal M 035 (lg/L) Backgr oundl (lg/L)
(63ft) Exceeded? (Yes/ No) (lg/L) Exceeded? (Yes/ No)

I nor gani ¢ Conpounds:
Al um num ND- 137 200 5/ No 27,750 55, 500/ No
Bari um 43-45.1 2,000/ No 81.5 163/ No
Cal ci um 6, 560- 6, 740 --/-- 19, 100 38, 200/ No
Cadm um ND- 41 3(3.68) 5/No 8 ND NDY Yes
Chr om um ND- 13 100/ No 21.3 42. 6/ No
Copper ND-12. 9 2, 000/ No 35.7 71. 4/ No
Iron ND- 312 300 5/ Yes 18, 450 36, 900/ No
Lead ND- 1. 41 157/ No ND NDY Yes
Mer cury ND-3.3 4 2/ No 9 ND NDY Yes
Pot assi um 1, 980- 2, 470 --f-- 2,240 4, 480/ No
Magnesi um 1, 540- 2, 340 --/-- 6, 855 13, 7140 No
Manganese 5.91-7.55 50 5/ No 231.5 463/ No
Sodi um 3, 660- 3, 760 --/-- 33,050 66, 100 No

Dates Sanpled 2: 3/83, 9/88, 1/89, 10/90, 4/97

Note: -- = not determ ned.
ND = not detect ed.

1 Based on data from M 229, as presented in ERM 1995.

Not all netals were targeted in all events.

3 Value reported for 3/83. Subsequent sanples collected in 9/88, 1/89, 10/90, and 4/97 show cadi um | ess
than the MCL (maxi mumof 3.68 Ig/L); 3/93 data are not considered representative.

4 Value reported for 3/83. Subsequent sanples, collected in 10/90 and 4/97, show nmercury |less than the MCL

and non-detect, 3/83 data are not considered representative.

40 CFR Part 143, Secondary MCL.

40 CFR Part 141, MCL.

40 CFR Part 141, action level in no nore than 10 percent of the tap sanples.

When 3/83 data is disregarded, see Note 3.

When 3/83 data is disregarded, see Note 4.

N

©O© 00 ~NO O

Source: (QST.
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Tabl e 5-2. Range and Maxi mum Constituent Concentrations Reported for
Subsurface Soils at the Sal vage Yard

SYD- 1

Chemi cal 5-7ft
I nor gani ¢ Conpounds:
Al um num 10350
Ant i mony ND
Arseni c 4.64
Bari um 132
Beryllium ND
Cal ci um 854
Cadmi um ND
Cobal t ND
Chrom um ND
Copper ND
| ron 11000
Lead 18
Manganese 984
Magnesi um 1920
Mer cury ND
N ckel ND
Pot assi um 423
Sel eni um ND
Silver 0. 313
Sodi um 414
Thal | i um ND
Vanadi um 34.5
Zi nc ND
O gani ¢ Conpounds:
Acet one 0. 046
2- Pr opanol NR
Tr hi chl or ocl ur orret hane 0. 064
Tol uene 0.12
Not es: -- = not detam ned.

ND = not detected.

NR = not reported.

1 Average concentration of original
2 Average concentration of original

Source: QST.

SYD- 2
1 5-7ft

11000
ND
3.51
139
ND
659
ND
ND
ND
ND
9900
7.94
761
1840
ND
ND
492
ND
(2) ND
392
ND
32.8
ND

(2) 0. 061
0. 24

<0. 0059

<0. 0078

and duplicate sanples.
and duplicate sanple,

Backgr ound
(no/ kg)

5390
ND
1.73

22.1
ND
234
ND
1.36
9.27
4.33
5730
2.42
50. 3
370
ND
3.86
251
0. 26
ND
364
ND
16.1
9. 67

2x Background
(no/ kg)

10780
ND
3. 46

44.2
ND
468
ND
2.72
18. 54
8. 66
11460
4.84
100. 6
740
ND
7.72
502
0.52
ND
728
ND
32.21
19. 34

2x Background
Exceeded?

Yes

Yes

<
& &

< < << <
566866 0088686880

<
6860

where one result was bel ow detection linits



Qui dance (EPA, 1995), site constituents present at concentrations |less than two-tines the
site-specific background concentration do not need further evaluation (see Sec. 6.0). Sec. 6.0
di scusses the significance of the netals detected in excess of the site specific average
background concentrati on and organi c constituents (acetone, 2-propanol, trichlorofluromethane
and toluene) reported in Table 5-2.

The 1991 R report concluded that contam nant | oading fromthe Sal vage Yard i nto groundwater
was not occurring (ICF 1991).

In 1997, QST collected two surficial soil sanples (0 to 1 ft) fromapproxinmately the sanple

|l ocations as the borings collected for the Rl effort conducted in 1990; netals and expl osives
were targeted for these two sanples. This data is sunmmarized in Table 5-3. RDX was detected in
one sanple (SYD-2) at a concentration of 0.172 mlligrans per kilogram (ng/kg). Except for
beryl | ium cadm um chrom um copper, iron, lead, mercury, nickel, silver, sodium thallium and
zinc, all other metals were reported at |levels |less than two-times the site-specific background
concentration or were not detected, and thus do not need further evaluation (see Sec. 6.0).

Sec. 6.0 discusses the significance of the netals detected in excess of the site specific

aver age background concentration and RDX reported in Table 5-3

5.2.2 Fornmer ABA
5.2.2.1 G oundwater

Six nonitor wells were installed in the Forner ABA (Fig. 5-3). Table 5-4 summarizes anal ytica
data collected at each well, as well as rel evant background information, regulatory criteria,
and sanpling dates. Each nonitor well at the Fornmer ABA was sanpl ed at |east once, but was not
al ways anal yzed for all of the constituents listed in Table 5-4.

Twenty netal s and si x organi ¢ conpounds were detected i n groundwater between 1990 and 1995

Fi ve expl osive-rel ated compounds (135TNB, 13DNB, HMX, nitrobenzene, and RDX) were detected at

| ow concentrations. Bis-2-ethylhexyl phthalate was al so detected once at a concentration of 5.7
Ig/L. Sec. 6.0 discusses the environnental significance of the organics reported in the Forner
ABA.

O the 20 netals detected at wells in the Fortner ABA, 14 have either prinmary or secondary MCLs,
and all have established site-specific background concentrations. Seven prinmary or secondary
MCLs were exceeded over the course of all sanpling events; 16 occurrences of a netal exceeding
two-ti mes the average site-specific average background concentrations were docunented. Seven
nmetal s exceeded both MCLs and | evels two-tines the average site-specific average background
concentrations

The nmaxi mum concentration of cadmumas listed in Table 5-3 was 23.2 Ig/L for M073. This
sanpl e was collected in Novenber 1990. Subsequent sanples collected in May 1994 [ bel ow detection
limt (BDL)], Cctober 1994 (BDL), and February 1995 (2.17 Ig/L) detected cadm um concentrations
bel ow MCLs. G ven the subsequent data for cadmumat MO073, it would not be appropriate to
consi der the high concentration reported in 1990 as representative.

Wth respect to netals, M 233 generally contained the highest concentrations, as listed in Table
5-3. This well was only sanpled once, therefore, no subsequent data have been collected to
confirmthe elevated netals reported at M 233. Because M 227 (the shallow well clustered with
M 233) does not show simlar or higher |evels of contam nation, this indicates that the source
of the elevated nmetals at M 233 is not the Former ABA. M 233 is screened in a fine sand zone of
the aquifer, and thus elevated netals may be due to solids related to soil material in sanples
and are not representative of groundwater.

Sec. 6.5.2 presents nore information on the environnental significance of data reported in Table
5-3.



Tabl e 5-3. Range and Maxi mum Constituent Concentrations Reported for
Surface Soils at the Sal vage Yard

SYD- 1 SYD-2 1

(0-1 ft) (0-1 ft) Backgr ound 2x Background 2x Background
Chemi cal ( g/ kg) ( o/ kg) (nmy/ kg) (my/ kg) Exceeded?
I nor gani ¢ Conpounds:
Al um num 3750 4490 12478. 33 24956. 66 No
Ant i nony ND ND 2.21 4.42 No
Arsenic 3.27 5.97 5.03 10. 06 No
Bari um 65 186 99. 37 198. 74 No
Beryllium ND 1.62 0.49 0.98 Yes
Cal ci um 2370 5500 4317 8634 No
Cadm um 20.9 29.5 1.23 2.46 Yes
Cobal t 4.25 6. 04 6. 93 13. 86 No
Chr om um 8. 56 75.2 16. 17 32.34 Yes
Copper 13000 462 21.36 42-72 Yes
Iron 8110 45200 14833. 33 29666. 66 Yes
Lead 195 639 15 30 Yes
Manganese 462 494 638 1276 No
Magnesi um 419 139 1459. 5 2919 No
Mer cury ND 0. 343 0.11 0.22 Yes
N ckel 7.16 34.8 13. 06 26. 12 Yes
Pot assi um 368 334 695. 7 1391. 4 No
Sel eni um ND ND 0.29 0. 58 No
Silver 1.2 2.35 ND ND Yes
Sodi um 230 459 225.5 451 Yes
Thal ['i um ND 39.1 ND ND Yes
Vanadi um 12. 6 16. 4 27. 38 54.76 No
Zinc 340 2495 63. 03 126. 06 Yes
O gani ¢ Conpounds:
RDX <0. 163 0.172 ND ND No

Note: ND = not detected.

1 Average concentration of original and duplicate sanples.

Source: QST.
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Chemi cal

M 073

(94 ft) 4

(1g/L)

I nor gani ¢ Conpounds:

Al umi num
Ant i mony
Arsenic
Bari um
Beryllium
Cal ci um
Cadni um
Cobal t

Chr omi um
Copper
Iron

Mer cury
Pot assi um
Magnesi um
Manganese
Sodi um

Ni ckel
Lead

Sel eni um
Silver
Thal I'i um
Vanadi um

54.4-1, 350
ND
1.25
12.7-22.3
0.51
1, 600- 2, 990
2.17-23.2 3
3.36
3.16
2.16-14.3
49.5-974
ND- 1. 12
ND- 1, 510
497-555
10.7-39.7
6, 050-9, 180
4.86
1.15-5.42
ND
ND
ND
ND

M 226
(35 R 4
(1g/L)

868-1, 140
ND
ND
108-120
0.63
3, 080- 3,610
3.14
4.67
ND- 15. 4
4.33
876-1, 530
0.232
1, 220-1, 620
1, 510-1, 700
34.8-40.9
4, 650- 4, 900
13.5
1.63-2.25
0.95
ND
ND
5.6

M 227
(32 ft) 4
(1g/L)

550-1, 070
ND
ND
120-123
0. 65
3, 160- 3, 990
2.54
5.11
ND- 36. 1
4.72
471-1, 300
ND
681-1, 330
1, 700-1, 800
63.8-87.3
4,880-5, 950
33.2
ND- 4. 23
1.9
ND
ND
5.83

Tabl e 5-4.

M 228 M 232
(130 ft) 4 (80 ft) 4
(rg/L) (1g/L)

1,560-5,570 1,470-9,500

ND ND
ND- 3. 09 1.1
49.3-75.9 34.5-91.8
0.58 0.61
1, 890-4, 800 3, 740-6, 800
2.54 1.69
4.28 4.75

8.88-9.31 8.33-26.1
6.1-13.1 3.94-22.8
1,480-1,590 1,210-12,700
ND ND
1, 130-5, 660 1,280-2, 410
939-1, 360 1, 490- 2, 370

58. 2-154 27.7-219
5, 040- 13,900 5, 040-5, 830
9. 68 8. 48
2.8-3.58 2.5-16.6
ND ND
ND ND
ND ND
7.53-20.8 8.06-55.8

M 233
(90 ft) 4
(1g/L)

67, 600
ND
16.6
362
7.63
28, 500
ND
ND
116
73.5
39, 600
2.23
5, 880
10, 900
1, 200
58, 700
ND
180
ND
ND
ND
275

QG oundwat er

MCL 6
(lg/L)/
Exceeded?
Yes/ No

200/ Yes
6/ No
50/ No
2, 000/ No

100/ Yes
1, 300/ No
300/ Yes
2/ Yes

50/ Yes
[ -
100/ No
15/ Yes
50/ No
50/ No
2
-af--

1

2
1

Results for the

Background 7

(1g/L)

27,750
ND
6. 08
81.5
ND
19, 100
ND
ND
21.3
35.7
18, 450
ND
2,240
6, 855
231.5
33, 050
ND
12.85
ND
ND
ND
50.1

For mer ABA
2X
Backgr ound
(1g/L)/
Exceeded?
(Yes/ No)

55, 500/ Yes
No/ No
12. 15/ Yes
163/ Yes
ND/ Yes
38, 200/ No
ND/ Yes
ND/ Yes
42. 6/ Yes
71. 4/ Yes
36, 900/ Yes
ND/ Yes
4, 480/ Yes
13, 710/ No
463/ Yes
66, 100/ No
ND/ Yes
25.7/ Yes
ND/ Yes
No/ No
No/ No
100. 2/ Yes



Tabl e 5-4. G oundwater Results for the Forner ABA

M 073 M 226 M 227 M 228 M 232
(94 ft) 4 (35 R 4 (32 ft) 4 (130 ft) 4 (80 ft) 4
Chemi cal (1g/L) (1g/L) (1g/L) (1g/L) (1g/L)
Zi nc 10.2-44.7 13.8 ND- 22 17.8-67.2 14. 8- 45
O gani ¢ Conpounds:
135TNB ND- 0. 107 0.223 0.188-0.285 0.137-0.153 ND
13DNB ND ND 0. 634-0. 893 ND ND
bi s-2-ethyl hexyl 5.7 NA NA NA ND
phthal ate
HWX ND ND- 1. 69 ND ND ND
N trobenzene ND 0. 596 ND ND ND
RDX ND ND ND 0. 395-0. 422 ND
Sampl e Dates 5 11/ 90 5/ 94 5/ 94 5/ 94 5/ 94
5/ 94 2/ 95 2/ 95 2/ 95 2/ 95
10/ 94
2/ 95

Not e:

w N

~N o 0 s

Sour

not determ ned.
ND = not detected.

Secondary MCL, 40 CFR Part 143.
40 CFR Part 141, action levels in no nore than 10 percent of the tap sanples.

Hi gh of 23.2 ppb cadmi umreported in Nov/90. Subsequent sanples collected in May/ 94 (ND),

not suppport the use of the 23.2 ppb cadm um concentration for screening.
FDI, 1996.

Not all analytes were targeted on referenced dates.

40 CFR Part 141, MCLs.
Background from M 229, as presented in ERM 1995.

ce: QST.

M 233
(90 ft) 4
(lg/L)

138

0. 475

0. 489

5/ 94

Cct/ 94 (ND),

2x
MCL 6 Backgr ound
(1g/L)/ (lg/L)/
Exceeded? Background 7 Exceeded?
Yes/ No (lg/L) (Yes/ No)
5,000/ No 1 81.75 163. 5/ No
Y .- /-
Y .- /-
6/ No -- --/--
Y .- /-
Y .- /-
Y .- /-

and Feb/95 (2.17 Ig/L)report cadmi umless than MCL;

therefore, site data do



5.2.2.2 Soi

ICF collected fifteen soil sanples and one sedinent sanple at the Fornmer ABA and reported
findings in the 1991 R report (ICF, 1991). Five soil borings (CBG1l to CBG5) were conpleted
to investigate potential soil contami nation resulting frompast burn activities (Fig. 5-4). Al
soil boring sites were drilled to 12 ft; three sanples per boring were collected. One sedi nent
sanple (CREK-1) was collected fromthe west fork of Wl f Creek where the ditch fromthe burnout
pad drains into the creek. Soil and sedi ment sanples were anal yzed for inorganic and organic
chem cal s.

A total of five surface soil sanples (0-2 ft) and one sedinent sanple (0-1 ft) were collected at
shal | ow depths. Fifteen metals and five organi ¢ conpounds were detected in surface soil and
sedi nent sanples collected fromthe Forner ABA. This information is presented in Table 5-5,
along with relevant site-specific background information. Four of the sanples were only

anal yzed for cadmum chromum |lead, and nmercury. The other two sanples were anal yzed for the
TAL netals. Sanple CREK-1 generally contained the highest |evels of constituents at the Forner
ABA. Wth the exception of arsenic, barium calcium cobalt, chromum iron, |ead, nanganese
magnesi um silver, and vanadium all other netals were reported at concentrations | ess than
two-ti mes the average site- specific background concentration or were not detected. Based on
EPA CGui dance (EPA, 1995), site constituents present at concentrations |ess than two-tines the
site-specific background concentration do not need further evaluation. O ganic conpounds
detected in soil sanples fromthe Fornmer ABA were present at | ow concentrations.

A total of 10 deep soil sanmples (five at 5to 7 ft, and five at 10 to 12 ft) were collected at
the Former ABA. Six of the ten sanples were only anal yzed for cadm um chromum |I|ead, and
nmercury. The renaining sanpl es were analyzed for TAL netals. Fourteen netals and five organic
conmpounds were detected in soil sanples collected fromthe Forner ABA, these data are sumari zed
in Table 5-6, along with rel evant site-specific background information. Wth the exception of

al um num arsenic, barium calcium chromum iron, |ead, nmanganese, nmgnesium potassium
silver, and zinc, all netals were present at concentrations less than two-tinmes the
site-specific background concentrations established for the Southern Study Area (FDI, 1996) or
were not detected. Based on EPA Quidance (EPA, 1995), site constituents present at
concentrations less than two-times the site-specific background concentration do not need
further evaluation. O ganic conpounds detected in soil sanples fromthe Forner ABA were present
at | ow concentrations

Sec. 6.0 discusses the significance of the other netals detected in excess of site specific
background concentrati ons and the organic constituents reported in Table 5-6.

The 1991 R report (ICF, 1991) concluded that there is no evidence that the Forner ABAis
contributing to groundwater contanination

5.2.3 Sanitary Landfil
5.2.3.1 G oundwater

Data from 11l nonitor wells, |ocated downgradi ent and side gradient to the Sanitary Landfill,
were eval uated with respect to groundwater quality (Fig. 5-5). Twenty-four organi c conpounds and
21 nmetals were detected in these nonitor wells during 13 sanpling epi sodes conducted between
1982 and 1994. Table 5-7 summari zes these data, as well as site-specific average background data
for groundwater, regulatory criteria, and sanple dates

Organi ¢ conpounds were generally detected infrequently and at | ow concentrations. Although

expl osi ve-rel ated conpounds (135TNB, 246TNT, 24DNT, 2A46DNT, 4A26DNT, nitrobenzene, tetryl, HWX
and RDX) were detected, the source of these constituents is not believed to be the Sanitary
Landfill.

<I MG SRC 98020F7>



CBG 1
(0-2 ft)

Chemi cal (mo/ kg)
I nor gani ¢ Conpounds:
Al um num 6500
Ant i nony <3.8
Arseni c 3.58
Bari um 169
Beryllium <1. 86
Cal ci um 15000
Cadm um <3. 05
Cobal t <15
Chr om um <12.7
Copper <58. 6
Iron 7800
Lead 15. 4
Manganese 1230
Magnesi um 1280
Mer cury <0. 05
N ckel <12.6
Pot assi um 334
Sel eni um <0. 25
Silver 0.0758
Sodi um 348
Thal i um <31.3
Vanadi um 80
Zi nc 58.9
O gani ¢ Conpounds:
Acet one 0. 025
1, 2- Epoxy- 0.34
cycl ohexene
2- Cycl ohexen- 0.22
1-0
2- Cycl ohexen- 0.11
1-one
Trichl oro- <0. 0059
f | our orret hane
Pal matic Acid 0.22
Note: -- = not determ ned

ND = - not detected.

NR = - not reported

1 FDI, 1996.

CBG 2
(0-2 ft)
(my/ kg)

Table 5-5

CBG 3
(0-2 ft)
(my/ kg)

Surface Soils Data Reported for the Fornmer ABA

cB
(0-

G 4
2 ft)

(mo/ kg)

Sour ce

QsT.

CBG 5
(0-2 ft)
(my/ ko)

CREK- 1
(0-1 ft)
(my/ kg)

4600
<3.8
15
1200
<1. 86
637
<3. 05
54.2
42
<58. 6
32000
17
6690
519
<0. 05
<12.6
178
<0. 25
<0. 025
346
<31.3
59.1
<30. 2

<0. 017
0. 22
0. 22
0.11
<0. 0059

NR

Background 1
(ng/ ko)

12478. 33
2.21
5.03

99. 37
0. 49
4317
1.23
6. 93

16. 17

21. 36

14833. 33

15

638
1459.5
0.11

13. 06

695.7
0.29

ND
225.5
ND
27.38
63. 03

2X
Backgr ound
(no/ kg)/
Exceeded?
('Yes/ No)

24956. 66/ No
4. 42/ No
10. 06/ Yes
198. 74/ Yes
0. 98/ No
8634/ Yes
2. 46/ No
13. 86/ Yes
32. 34/ Yes
42. 72/ No
29666. 66/ Yes
30/ Yes
1276/ Yes
2919/ No

0. 22/ No
26. 12/ No
1391. 4/ No
0. 58/ No

0/ Yes
451/ No

0/ No

54. 76/ Yes
126. 06/ No



<I M5 SRC 98020F8>

CBG 1
10-12 ft
(mg/ kg)

CBG 1
5-7 ft
(mg/ kg)

5-7 ft
(mg/ kg)

I nor gani ¢ Conpounds

Al umi num -- .- .
Ant i nony -- .- .-
Arsenic -- .- .-
Barium -- .- -
Beryllium -- .- -
Cal ci um .- . .
Cadmi um
Cobal t -- .- .-
Chromi um
Copper -- .- .-
Iron -- .- --
Lead 6.77 14 14
Manganese - - -
Magnesi um -- .- .
Mer cury
Ni ckel -- .- .-
Pot assi um -- .- -
Sel eni um -- .- .-
Silver -- . .
Sodi um -- .- -
Thal i um -- .- --
Vanadi um -- .- .
Zinc -- .- -
Organi ¢ Conpounds

Acet one -- .- -
1, 2- Epoxycycl ohexene -- .- -.
2- Cycl ohexen- 1- ol -- -- .-
2- Cycl ohexen- 1-one -- -- -
Trichlorof| ouronet hane -- -- .-
2- Propanol -- .- .

Not e: -- = not determ ned.
NR = not reported.

(1) Average of two.
(2) Average of two, one below detection limt.

Source: QST.

Table 5-6. Surface Soils Data Reported for the Forner ABA

CBG- 2

10-12 ft
(mg/ kg)

12000
<3.8
9.91

220
<1. 86
980
<3.05
<15
<12.7

<58. 6

22000

15
805
3530
<0. 05
<12.6
752
<0. 25
<0.025
578
<31.3
29
111

0. 052
0.38
0.25
0.13

0.019

5-7 ft
(mg/ kg)

CBG 3

CBG 3
10-12 ft 5-7 ft
(mg/ kg) (mg/ kg)
7800 6700
<3.8 <3.8
4.05 (1) 2.38
127 (1) 100
<1.86 <1.86
700 (1) 412
<3.05 <3.05
<15 <15
<12.7 <12.7
<58. 6 <58. 6
12000 (1) 9800
7.95 (1) 7.6
544 (1) 461
1018 (1) 1180
<0. 05 <0. 05
<12.6 <12.6
383 (1) 360
<0. 25 <0. 25
<0. 025 <0. 025
292 (2) 288
<31.3 <31.3
17.5 (1) 14.9
<30.2 <30.2
0.088 (1) 0. 059
NR NR

NR NR

NR NR
0.013 (1) 0.017
0.54 (1) 0. 069

CBG 4
10-12 ft
(mg/ kg)

CBG 4

5-7 ft
(mg/ kg)

CBG 5
10-12 ft
(mg/ kg)

7200
<3.8
7.98
142
<1. 86
740
<3.05
<15
26.6
<58.6
15000
9.39
751
1130
<0. 05
<12.6
489
<0. 25
0. 0396
359
<31.3
31
<30.2

NR
NR
NR
0.017
0.023

CBG 5

Backgr ound
(mg/ kg)

5390
ND
1.73
22.1
ND
234
ND
1.36
9.27
4.33
5730
2.42
50. 3
370
ND

251

ND
364
ND
16.1
9.67

2x Background (ng/kg)/
Exceeded? (Yes/ No)

10780/ Yes
0/ No

3. 46/ Yes
44.2/ Yes
0/ No

468/ Yes
0/ No
2.72/ No
18. 54/ Yes
8. 66/ No
11460/ Yes
4. 84/ Yes
100. 6/ Yes
740/ Yes
0/ No
7.72/ No
502/ Yes
0. 52/ No
0/ Yes
728/ No

0/ No
32.2/ No
19. 34/ Yes

-
-
-
-
R .
-



Chenmi cal
(Depth) 3

M 279
(151 ft)
(1g/'L)

I norgani ¢ Conmpounds:

Si | ver

Al um num
Anti mony
Arsenic
Barium
Beryl | ium
Cal ci um

Cadmi um
Cobal t
Chromi um
Copper
Iron

Mercury
Pot assi um

Magnesi um

Manganese
Sodi um

Ni ckel
Lead

ND
83.2
ND
ND
17.9
0. 54
3,290

1, 260

16.7
11, 100

M 280
(295 ft)
(rg/L)

2.52-3.37
5820
ND
1.4
21. 4-23
0.94-0.97
2, 250-
2,270
91-2.78
16-5. 23
92-10. 4
.34-9.67
2, 740-
3,000
ND
1, 080-
1,310
1,170-
1, 260
72.3-73.5
3, 600-
3,630
7.66-9.32
5.75-6.25

® © ok

003
(222 ft)
(1g/L)

ND
34.3
ND
ND
29.8
ND
8,760

ND- 194
ND
ND
9.1
ND-64. 1

ND-2. 6
1,070

4500

ND- 2. 67
19, 900-
24,500
ND
ND- 18. 6

M 264
(125 ft)
(1g/L)

ND
11600
ND
4.4
5.21-56.9
0.31
1,770-
1,970
ND
5.76
15.7-19.9
31.3-35.3
10, 800-
12,100
0.59-0.79
548-771

1, 350-
1, 490
95. 6- 107
6, 540-
7,260
8.5-8.61
8.3-8.6

Table 5.7.

M 265
(295 ft)
(1g/L)

ND
3080

ND

1.4
13.9
0.47
3,090

ND

ND

ND
5.85
2,970

ND
2,010

1,480

60. 3
8, 240

004
(164 ft)
(1g/'L)

ND
359

ND

ND
15.8
0.51
1,660

ND- 9
ND
ND

2.85

ND- 319

ND-3. 9
ND

610

ND- 8. 07
3, 440-
4,040

5.9

ND- 9. 65

QG oundwat er

M 266
(115 ft)
(1g/'L)

ND
24000

ND

4.8
51.5
1.54
4,610

3.81
ND
20

13.7

11, 000

ND
1,680

3,540

137
40, 500

9.74
12.8

Results for Monitor Wells Located Near the Sanitary Landfill

M 267
(295 ft)
(rg/'L)

ND
4090

ND
1.75
23.2

ND
3,130

ND

ND

ND
9.34
4,120

0.22
447

1, 380

83.3
4,860

ND
10

(Page 1 of 3)

M 062
(100 ft)
(1g/L)

ND
1520
ND

1.3
15.3-20
ND
1,770-
2,520
ND- 4. 08
ND
ND-11.9
ND
386-2,170

ND
426-1, 100

809- 862

4.29-12.1
3, 500-
3,590
ND
ND-9. 33

M 063
(160 ft)
(1g/'L)

ND
1160
ND
ND
.61-23. 4
ND
2,310-
10, 500

ND- 5. 33
ND
ND- 9. 16
ND-13. 7
ND- 1, 490

ND
899-9, 410

ND- 898

7.45-50.6
4, 350-
4, 850
ND
ND- 6. 51

M 064
(247 ft)
(1g/L)

ND
336
ND
ND
11.3-15.8
ND
2, 500-
31, 000
ND- 70. 9
ND
ND
3.44-35.3
87.1-182

ND
414-85, 000

ND- 650

4.53-33.5
3, 080-
17, 400
ND
1.63-7.05

MCL
(tg/L)/
Exceeded?
( Yes/ No)

50/ No

200 1/ Yes
6- No

50/ No
2,000/ No
4/ No

-] -

5/ Yes
[ -
100/ No
1,300 2/ No
300 1/ Yes

2/ Yes
-

-

50 1/ Yes
o --

100/ No
15 2/ Yes

Backgr ound
(rg/L)

ND
27,750
ND
6.08
81.5
ND
19, 100

ND
ND
21.3
35.7
18, 450

ND
2,240

6, 855

231.5
33, 050

ND
12.85

2x

Background

(rg/L)/

Exceeded?

( Yes/ No)

ND/ Yes
55, 500/ No
ND/ No

12. 15/ No
163/ No
ND/ Yes
38, 200/ No

ND/ Yes
ND/ Yes
42.6/ No
71. 4/ No
36, 900/ No

ND/ Yes
4,480/ Yes

13, 710/ No

463/ No
66, 100/ No

ND/ Yes
23.9/ No



Chemi cal
(Depth) 3

Sel eni um
Thal i um
Vanadi um
Zinc

Organi ¢ Conpounds:
135TNB

246TNT
24DNT

2- Ami no- 4, 6-

di ni trotoluene

2- Propano

4- Ami no- 2, 6-

dinitrol uene

Acet one

Bi s(2- et hyl hexyl)
phthal ate
Benzo[ b] f | uor ant hene
Chl or of orm

N, N- Di et hyl - 3-

net hyl benzani de

Di -n-octyl phthal ate
Di - N-butyl phthal ate
Di octyl adipate

M 279

(151 ft)
(lg/L)
0.8
ND

2.46
15. 4

26

ND

£ £%% %£%

M 280
(295 ft)
(lg/'L)

0.55-0.7
ND
12.7
21.9-25.2

0.126-
0.196
ND

ND

$£¥% $5% £%

003

(222 ft)

(tgrL)
1.1
ND

13.2
36.2

ND-
0.982
ND- 58

0.401-3

26

ND

39
12

ND
ND

ND
ND

M 264
(125 ft)
(lg/L)
ND
ND
30.5-35.3
80-93.9
ND
ND

ND

ND

ND

22
52

ND
ND

ND
ND

Table 5.7.

M 265
(295 ft)
(lg/'L)
ND
ND
ND
29.5
ND
ND

ND

ND

ND

30
53

ND
ND

ND
ND

G oundwat er Results for Monitor Wlls Located Near the Sanitary Landfill

004
(164 ft)
(lg/L)
ND
ND
ND
37.4
ND- 1. 25
ND- 21

ND

ND

11

18

18

ND

ND

[N

M 266 M 267

(115 ft) (295 ft)

(1g/L) (1g/L)
1.2 ND
NA ND
27 6.42
60.3 29
ND ND
ND ND
ND ND
ND ND
NA NA
0.34 ND
10 25
4 1
ND ND
ND ND
NA NA
ND ND
ND ND
NA NA

M 062

(100 ft)

(rg/L)

ND
ND
ND

11.8-24.7

ND

0.508-
0.511
0. 0926-
0. 458
0. 493

ND

ND
ND

(Page 2 of 3)

M 063
(160 ft)
(lg/L)

ND

ND

ND
22.8-38.8
ND- 0. 318
ND- 0. 531

ND

ND

38
ND
10

M 064

(247 ft)

(rg/L)

ND
ND
ND

37.2-47. 4

ND- 0. 143

0.26-3.13

0.0932-
1.66
ND

ND
10

ND
ND

ND
ND

MCL
(1g/L)/
Exceeded?
( Yes/ No)

50/ No

o] --

o] --
5,000 1/ No

-
) --

o] --
o] --

-
6/ Yes

0.2/ Yes
100/ No
-

-
-
-

Backgr ound
(rg/Ll)

ND

ND
50.1
81.75

2x

Backgr ound
(1g/L)/
Exceeded?

( Yes/ No)

ND/ Yes
ND/ No
100. 2/ No
163/ No
-
R .
-] --

-

-
-

-
-

-
-
-

-
-
-



M 279 M 280
Cheni cal (151 ft) (295 ft)
(Depth) 3 (1g/L) (1g/L)
Et hyl benzene NA NA
HMX 31 ND
Lauric Acid NA NA
Tol uene NA NA
2- But aNone/ net hyl NA NA
et hyl ketone
Ni trobenzene ND ND
Phenol NA NA
RDX 310 ND
Tetryl 4.02 ND
Xyl enes, total conbi ned NA NA
Dat es Sanpl ed 4 2/ 95 2/ 95
Not e: -- = not determined; NA = not anal yzed
1 Secondary MCL, 40 CFR, Part 143
2 40 CFR Part 141, action levels in no nore than 10 percent
3 FDI, 1996.
4 Al constituents may not have been targeted on al

Source: QST

003
(222 ft)
(1g/L)

ND
ND-17. 8

13
ND
9. 4-430

ND-
0.999

10 times
bet ween
4/ 82-
2/ 86,
11/ 90,
3/92,
10/ 94

ND = not

Table 5.7.
M 264 M 265
(125 ft) (295 ft)
(ra/L) (ro/L)
ND ND
ND ND
NA NA
5-6 4
9 9
ND ND
ND ND
0.472- ND
0. 605
ND ND
1-2 1
10/ 94 10/ 94
det ect ed

of the top sanples

referenced sanple dates

G oundwater Results for Mounitor Wl ls Located Near the Sanitary Landfill
(Page 3 of 3)

004
(164 ft)
(1g/L)

ND
0.878

ND
9 tines
bet ween
6/ 82-
2/ 86,
11/ 90,
3/ 92,
10/ 94

M 266 M 267 M 062
(115 ft) (295 ft) (100 ft)
(1g/L) (1g/L) (1g/L)
ND ND ND
0. 465 ND 0.36
NA NA NA
3 2 ND
ND 8 ND
0.258 ND ND
1 1 ND
3.47 ND 3.21-6.04
ND ND ND
ND 3 ND
10/ 94 10/ 94 11/ 90,
12/ 92,
8/ 93, 10/94

M 063
(160 ft)
(lg/L)

ND-7.5
0. 254
10
ND
ND

ND
ND
0.567-12. 4

ND

ND - 5.9
11/ 90,
12/92,

8/ 93, 10/94

M 064
(247 ft)
(1g/'L)

ND
0. 426

ND
ND

ND
ND
1.79-6.08

ND

ND
11/ 90,
12/ 90,
8/ 93, 10/94

MCL
(1g/L)/
Exceeded?
( Yes/ No)

700/ No
-
-
) --
-

o] --
] -
o] --
o] --

-

Backgr ound
(rg/Ll)

2x

Backgr ound
(1g/L)/
Exceeded?

( Yes/ No)

-
) --
)=
) --
)=

-
el -
-
o]

)=



The Sanitary Landfill is located directly above the groundwater plunme enanating fromthe Qpen

Burning Gound (OBG. Mnitor wells |ocated downgradient of the Sanitary Landfill in the
shal I ow regi onal aquifer (M062, M264, and M 266) all indicated contamination by nitrobodies
Level s of nitrobodies in shallow downgradi ent nonitor wells of the Sanitary Landfill are

approxinmately 1 to 2 orders of magnitude less in concentration than those located within the OBG
suggesting that nitrobodi es detected are associated with the OBG plune of the Sanitary Landfil

is a mnor source of groundwater contami nation. G oundwater contam nation orginating fromthe
OBG extended beneath the Sanitary Landfill to Route 54, and tends to mgrate downward beneath
the Sanitary Landfill into the mddle protion of the aquifer possibly due to recharge fromDitch
8 located between the Sanitary Landfill and OBG during precipitation events (FDI, 1996).

El evated | evel s of bis-2-ethyl heyl phthal ate have al so been detected in nonitor wells
downgradient fromthe landfill. However, simlar to explosive related conpounds,

bi s-2- et hyl hexyl phthal ate has al so been detected upgradi ent of the landfill, indicating that
the OBGis a likely source of contam nation

Contami nant levels in shallow nonitor wells downgradient of the Sanitary Landfill nmay be
associated with the upper portion of the OBG plune | ocated within the shallow portion of the
regi onal aquifer (FD, 1996). The southern portion of the OBG plune does not exhibit this
downward migration. Sec. 6.0 discusses the environnmental significance of the organic
constituents detected in groundwater near the Sanitary Landfill. The OBG plune will be
addressed as part of the site-w de groundwater operable unit and the southern studies area
operabl e unit.

The MCLs for cadmi um and mercury were exceeded at Wells 003 and 004. The regul atory gui dance

| evel of |ead was al so exceeded in Wl Il 003. The cadm um exceedance at Well 003 of 194 Ig/L was
reported in Novenber 1990. Since that tine, two additional sanples have been collected from Wl
003; a March 1992 sanple detected cadmumat 8 Ig/L, and an Cctober 1994 sanpl e reported cadm um
as less than detection limts. The one previous sanple collected at Wll 003 (March 1983) al so
reported a |l ower level of cadmium (8 Ig/L). Based on this infornation, it appears that the
Novenber 1990 cadmi um concentration is an anonaly and could be due to solids related to soi
material in the groundwater sanple and thus is not considered representative of groundwater.

The cadm um exceedance of 9 Ig/L at Well 004 was reported in 1983. Two sanpl es have been
collected fromthis wells since that tinme, March 1992 (less than 0.1 Ig/L) and Cctober 1994
(4.36 1g/L), show cadm um present at |levels less than the MCL of 5 Ig/L

The nmaxi mum cadm um concentration reported at M063 is 5.33 Ig/L. However, another sanple
pulled on this date was reported at less than 4.01 Ig/L. MO063 was sanpled two nore tines.

These results showed cadmumto be |l ess than a detection limt of 7.9 Ig/L in Decenber 1992 and
less than a detection limt of 4.01 Ig/L in August 1993

The cadm um exceedance of 70.9 Ig/L at M 064 was reported in 1990. Since that tine, three
groundwat er sanpl es have been col | ected (Decenber 1992, August 1993, and Cctober 1994). The
anal ytical results showed cadmumto be present at |evels bel ow detection limts.

The nercury exceedances at Wells 003 and 004 both occurred in 1983. Since that tine, each well
has been sanpl ed once for nercury (Novenber 1990). Mercury was not detected in either sanple

The regul atory gui dance | evel exceedance of |ead at Well 003 was reported in 1990. Since that
tine, two groundwater sanples have been anal yzed for |ead (March 1992 and October 1994).
Bot h sanpl es showed | ead |l evels |l ess than the regul atory gui dance level of 15 Ig/L.

Cadm um was reported above the MCL of 5 Ig/L in Wlls 003 and 004 at various tinmes. Recent

sanpl es collected formthese wells have shown cadm um | evel s have decreased. However, it is
unlikely that the Sanitary Landfill is a source of the historical groundwater contam nation at
WelIl's 003 and 004. The 1991 R report concluded that although contam nants were detected in
Wel|'s 003 and 004, given the relative depths of these wells, the small distances between the
Sanitary Landfill and the wells, and because soil contam nati on was not observed, it is unlikely
that the Sanitary Landfill is a source of groundwater contamination at these wells (ICF, 1991).
In addition to this conclusion, the shallower wells do not exhibit equival ent or higher |evels



of contam nation, as would be expected if the Sanitary Landfill was a source of groundwater
contam nation. Qher wells considered too deep to nonitor contamination fromthe Sanitary
Landfill are M 064, M 267, and M 289.

Sec. 6.0 discusses the environnental significance of the data reported in Table 5-7.
5.2.3.2 Soi

ICF collected soil sanples at the Sanitary Landfill and reported findings in the 1991 R report
(ICF, 1991). Two soil borings were conpleted to investigate soil contami nation resulting from
di sposal activities currently conducted at MLAAP. Both borings (LF-1 and LF-2) were installed
downgradi ent of the Sanitary Landfill (Fig. 5-6) and drilled to 12 ft. Al soil sanples were
coll ected and anal yzed for selected inorganic and organic chem cals.

Two soil sanples were collected near the surface (LF-1 at 0-1 ft and LF-2 at 0-7 ft). These
sanpl es were only anal yzed for cadm um chromum |ead, and nercury. Lead was the only targeted
netal reported. Data reported in Table 5-8 shows these four netals to be present at |ow
concentrations and |less than two tines the average site specific background concentration

Based on EPA Gui dance (EPA, 1995), site constituents present at concentrations |ess than

two-ti mes the site-specific background concentration do not need further eval uation

A total of four deeper soil sanples were also collected, as identified in Table 5-9 (note the
data for LF-2 0 to 7 ft is the sane as that presented in Table 5-8). Twelve netals and one
organi ¢ conpound (2-propanol) were reported in deep soil sanples collected fromthe Sanitary
Landfill area; these data are sunmarized in Table 5-9, along with site-specific average
background data. Except for alum num arsenic, barium calcium iron, |ead, nanganese
nmagnesi um potassium silver, and vanadium all other netals were |less than two-tines the
site-specific background concentrations established for the Southern Study Area (FDI, 1996) or
not detected. Based on EPA Quidance (EPA, 1995), site constituents present at concentrations
less than two-tines the site-specific background concentrati on do not need further eval uation
Sec. 6.0 discusses the significance of netals as well as 2-propanol reported in the deeper soi
sanpl es near the sanitary landfill.

One surface water (08SW1) and one sedi nent (08SE01) sanple were also collected fromthe
Sanitary Landfill area, in Ditch 8 (Fig. 5-7), as part of the 1995 R effort. Ditch 8 receives
surface runoff fromvarious areas (the eastern portion of Area "L", and areas south of Line O,
including the OBG N trobodi es were not detected in the sedinent, and heavy neta
concentrations were within two-tines the established site background |evels. N trobodies were
not detected in surface water with the exception of RDX (0.267 Ig/L). The OBGis the likely
source of RDX. Heavy netals were detected at |evels below regulatory criteria and standards.
Surface water sanples | ocated downstreamindicate |l evels of HW and RDX appear to be due to
runof f fromthe OBG (FDI, 1996)

Because Ditch 8 receives runoff fromseveral different areas, it would not be appropriate to
represent surface water and sedinent data fromthis |ocation as being attributed to the Sanitary
Landfill. For this reason, these data are not presented in this ROD. Ditch 8 will be addressed
in a separate ROD (Qperable Unit No. 5)

Based on the above discussion, it appears that waste di sposal activities at the Sanitary
Landfill are not inpacting groundwater quality (FD, 1996).

6.0 Human Heal th and Ecol ogi cal Eval uation

6.1 bj ectives and Scope of the Health Eval uation

The objective of this Hunan Heal th and Ecol ogi cal Evaluation is to deternmine the relative
significance of the concentrations of site-related chemicals detected in soil and groundwater at

the Sal vage Yard, Forner ABA, and Sanitary Landfill at MLAAP. The relative significance of site
contam nation is evaluated by conparing neasured site concentrations to nedi umspecific



<I MG SRC 98020F9>

Not e:

Chemi cal
(dept h)

Tabl e 5-9.

LF-

(0 - 1ft)

Surface Soil

1

(my/ kg)

I nor gani ¢ Conpounds:

Al um num
Ant i mony
Arseni c
Bari um
Beryllium
Cal ci um
Cadm um
Cobal t
Chrom um
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

N ckel

Pot assi um
Sel eni um
Silver
Sodi um
Thal i um
Vanadi um
Zi nc

ND

not anal yzed
not detected.

Data Reported for the Sanitary Landfill

LF-2

(0 - 7ft) 1
(my/ kg)

1 Average concentration of original and duplicate sanples.

2 FD,

Sour ce:

1996.

QsT.

2x Background

Background 2

(my/ kg)

12,478. 33
2.21
5.03

99. 37
0. 49
4,317
1.23
6. 93
16. 17
21. 36
14, 833. 33
15
1,459.5
638
0.11
13. 06
695.7
0.29
ND
225.5
ND
27.38
63. 03

(mo/ kg)/
Exceeded?
(Yes/ No)

24, 956. 66/ No

4. 42/ No
10. 06/ No
198. 74/ No
0. 98/ No

8, 634/ No
2. 46/ No

13. 86/ No
32. 34/ No

42.72/ No

29, 666. 66/ No

30/ No
2,919/ No
1, 276/ No

0. 22/ No
26. 12/ No
1, 391. 4/ No
0. 58/ No

0/ No

451/ No

0/ No

54. 76/ No
126. 06/ No



Cheni ca
(dept h)

I nor gani ¢ Conpounds:

Al um num
Ant i mony
Arsenic
Bari um
Beryl |ium
Cal ci um
Cadm um
Cobal t
Chr om um
Copper
Iron

Lead
Manganese
Magnesi um
Mer cury

N cke

Pot assi um
Sel eni um
Silver
Sodi um
Thal I'i um
Vanadi um
Zinc

O gani ¢ Conpounds:

2- Pr opanol

Not e: -
ND
NR

1 FDI, 1996.

2 Average of two.

Source: QST.

<I M5 SRC 98020&

LF 1
(5-9 ft)
(mo/ kg)

13500 (2)
<3.8
5.22 (2)
125 (2)
<1. 86
627 (2)
<3.05
<15
<12.7
<58. 6
13500 (2)
12.13
282

1415 (2)
<0. 05
<12.6
557

<0. 25

0. 0559 (2)
299
<31.3
40.6 (2)
<30. 2

0. 0095

not deterni ned.
not detect ed.
not reported.

Tabl e 5-9.

LF-1
(10-12 ft)
(mg/ ko)

Subsur f ace Soi

LF-1
(5-9 ft)
(mo/ kg)

Data Reported for the Sanitary Landfil

LF-2

(10-12 ft)

(my/ kg)

13100
<3-8
1.95

106

<1. 86
1370

<3.05

<15
<12.7

<58. 6

13000
8.58

148
1440
<0. 05
<12.6
347
<0. 25
<0. 025
559
<31.3
43.7
<30. 2

Background 1
(no/ kg)

5390

1.73
22.1

234

1.36
9.27
4.33
5730
2.42
50.3

370

3. 86
251
0. 26
364

16. 1
9. 67

2x Background
(my/ kg)/
Exceeded?
(Yes/ No)

10780/ Yes
0/ No

3. 46/ Yes
44. 2/ Yes
0/ No

468/ Yes
0/ No
2.72/ No
18. 54/ No
8. 66/ No
11460/ Yes
4. 84/ Yes
100. 6/ Yes
740/ Yes
0/ No
7.72/ No
502/ Yes
0.52/ No
0/ Yes
728/ No

0/ No
32. 2/ Yes
19. 34/ No



heal t h-based screening levels; if screening |levels are exceeded within a nedium then a
curmul ative risk analysis was perforned. The results of the screening and cunul ative risk
eval uations will be used to determ ne whether No Further Action is an appropriate response
action for the study sites.

This health eval uati on has been conducted according to vari ous EPA Region |V and State of
Tennessee gui dance and is presented in the foll owing sections:

. Data Eval uation/ldentification of Chenmicals of Potential Concern (COPCs)(Sec. 6.2)
. Exposure Pat hway Analysis (Sec. 6.3)

. Heal t h- Based Screening Eval uation (Sec. 6.4)

. Site-Specific Ri sk-based Screening Results (Sec. 6.5)

. Cumul ati ve Ri sk Characterization (Sec. 6.6)

. Summary of Ri sk Screen and Curul ative R sk Results (Sec. 6.7)

6.2 Dat a Eval uation

COPCs are those hazardous constituents that nmay have been di sposed of or released at a specific
site or surroundi ng environnental media. Identification of COPCs is acconplished by exam ning
historical information available for the area as well as evaluating analytical results of the
environnental nedia sanpled at the area. A summary of the historical data evaluated for each
site is presented in the foll owing sections.

6.2.1 Salvage Yard

The Sal vage Yard was used for the storage of non-hazardous scrap, including casings, nachinery,
and wood; the presence of trace |levels of inorganic and organic chemcals is expected. Thus,
any inorganic or organi c conpound that was detected at this area (except if the detection is the
result of laboratory contam nation) was included as a COPC for further assessnment in the health
evaluation. The DA Installation Restoration Data Managenent Informati on System (I RDM S)

dat abase and the 1991 R report (ICF, 1991) were the sources of data evaluated in this health
eval uati on.

6.2.2 Forner Ammunition Burnout Area

The Fornmer ABA was used to demlitarize a wide range of conventional nunitions; the presence of
trace | evels of inorganic and organi ¢ conpounds is expected. Thus, any inorganic or organic
that was detected at this area (except if the detection is the result of |aboratory

contami nation) was included as a COPC for further assessment in the health evaluation. The DA

| RDM S dat abase, the 1991 R report (ICF, 1991), and the 1996 R report (FD, 1996) were used as
sources for the heal th eval uation.

6.2.3 Sanitary Landfill

The Sanitary Landfill is used for the disposal of rubbish and debris fromindustrial operations
for such naterials as paper, shipping containers, cardboard boxes, filter pads, and other

non- hazardous naterials; the presence of trace |levels of inorganic and organi ¢ conpounds is
expected. Thus, any inorganic or organi ¢ conpound that was detected at this area (except if the
detection is the result of |aboratory contam nation) was included as a COPC for further
assessnent in the health evaluation. The DA IRDM S database, the 1991 R (ICF, 1991), and the
1996 R for Qperable Unit No. 5 (FDI, 1996) were used as sources for the health eval uation.

6.3 Exposure Pat hway Anal ysis

An exposure pathway is the route over which a chem cal or physical agent mgrates froma
contam nant source to a receptor(s). The termalso describes a uni que nechani smby which the
receptor may be potentially exposed to chemicals originating fromthe site. For an exposure
pathway to be conplete, the following four elenents nust be present:

. A source or release froma source (e.g., chemcals disposed of in soil);
. A likely environnmental mgration route (e.g., infiltration of chemcals fromsoil to
groundwat er) ;



. An exposure point where receptors nay cone in contact with site-related chenica
(e.g., direct exposure to site soil); and

. A route by which potential receptors may be exposed to a site-related chemcal (e.g.,
i ngestion, inhalation, or dermal absorption).

If any of these four elenments is not present, the exposure pathway is considered i nconplete and
is not expected to contribute to the total exposure fromthe site

6.3.1 Human Exposure Pat hways

A poi nt of human exposure is the |location where an exposed popul ation or individual (receptor)
can cone into contact with the subject contamination. The potential point of exposure to

hazar dous constituents is assuned to be directly at or within the boundary of each of the three
study areas.

The future land use of MLAAP is designated as industrial use. However, to ensure that the
heal t h-based screening evaluation is protective of human health, the nbst stringent unrestricted
| and-use (residential) conditions were considered when conparing residual site concentrations to
residential health-based levels. The risk evaluation also conpares residual site concentrations
to industrial health-based |levels. These levels associated with industrial use are higher
because an industrial exposure scenario results in nuch | ower exposure potential than the

resi dential exposure scenario. Because a construction exposure scenario could occur at sone
unforeseen tine in the future, all three study sites were eval uated under this scenario as well,
wher eby the subsurface soil concentrations are screened against the industrial health-based

I evel

6. 3.2 Ecol ogi cal Exposure Pat hways

Ecol ogi cal exposure to residual site contamnants in soil is expected to be inconplete or
insignificant due to the absence of quality habitat at the ABA and Sal vage yard, as well as |ow
level s of contamination at the Sanitary landfill (e.g., levels are near or bel ow detection

limts). As presented in Sec. 5.0, many constituents detected in all soil sanples were
generally less than two-tines the average site-specific background concentrations.

Wth respect to habitat, the Salvage Yard provides little to virtually no habitat for any
terrestrial receptor due to the presence of nonhazardous scrap, including casings, nmachinery,
and wood stored in bins or in piles (I1CF 1991). The Former ABA al so does not provide habitat
for terrestrial receptors as this area consists of various concrete aprons and barri caded

bui | di ngs, an earth-covered igloo, and an office building. In fact, the Former ABA is currently
used as a pistol firing range, which would be avoided by larger terrestrial receptors (ICF
1991). Wiile the Sanitary Landfill could provide habitat for small nammals such as snal

rodents (e.g., rabbits or mice), exposure to contam nants in the surface soil, which included
sanples collected fromO to 2 ft, is expected to be insignificant due to the fact that only one
netal, lead, was reported above detection limts at a concentration that is |l ess than two-tines

backgr ound.

In addition, due to the explosive hazard associated with the m ssion at NULAAP, |arge buffer
zones are | ocated outside of the production and di sposal areas; these |arge buffer areas provide
suitable habitat for terrestrial ecological receptors. Due to the availability of such habitat
outside the smaller study areas under evaluation, low |level terrestrial ecol ogical exposure was
considered insignificant and was excluded fromfurther evaluation in this health evaluation and
thus, no risk characterization was perforned for terrestrial exposure to these study sites.

6.4 Heal t h- Based Screeni ng Eval uation

Once data eval uation has been conpleted and rel evant exposure routes and pat hways have been
defined, the concentrations of COPCs are then evaluated in a health-based screening. According
to EPA Region |V guidance (EPA, 1995), the purpose of conducting a health-based screen is to
determine if any of the COPCs should be included in a conprehensive site-specific baseline risk
assessnent. The screening process included the follow ng steps:

. Ri sk-Based Concentration Screen
. Nutritional Essentiality, and



. Conpari son to Background Concentrations.
6.4.1 Risk-Based Concentration Screen

The first step in the health-based screening is to conpare the maxi mum detected site
concentrations to a risk-based concentration (RBC). EPA Region IV has adopted the RBCs

devel oped by Region IIl for soil, drinking water, air, and fish tissue (EPA 1995). The RBGCs
devel oped by Region Il were derived based on default exposure scenarios to include residentia
and industrial, and a target hazard index (H) or lifetime cancer risk of 0.1 or 1 x 10 -6
respectively. The EPA established RBCs for soil and groundwater are presented in Table 6-1
along with the relevant toxicity values upon which they are based. The algorithns used by EPA
to calculate the RBCs are presented in Appendi x B. Because not all chem cals detected at the
site have EPA established toxicity val ues upon which to derive RBCs, provisional RBCs were
devel oped based on toxicity infornation available frompeer reviewed literature. These

provi sional |evels were derived using EPA nethods, and serve as gui dance levels in the absence
of EPA established RBCs for such conpounds (Table 6-2). Wile using these provisional val ues
for screening purposes adds a level of uncertainty to the screening process, excluding these
chemcals fromthe process is adding even nore uncertainty to the screening process, as

excl usion does not allow for a quantitative confirmation whether such chem cals contribute
significantly or not to the overall risk at a study site

The heal t h-based screening entails conparing the nmaxi nrum detected value at the site to the RBC
and regul atory established value, if available. For the three study areas, only soil and
groundwat er data were evaluated. Only one surface water sanple has been collected at the three
sites, and the relevance of this data is discussed in the Sec. 6.5.3 (Sanitary Landfill).

The RBC screening process used is as follows (EPA 1995):

. The maxi mum rel evant concentrati on of each chemical detected in each mediumis
conpared to the appropriate RBC (Note: Sone historical maxi mum concentrations are no
| onger considered rel evant and, thus, were not used in the evaluation.)

. If the maxi mum concentration exceeds the RBC for that nedium the chemcal is
retained for further evaluation in a baseline health risk assessnent (HRA) to assess
all exposure routes involving that nedium otherw se, the chenmical is not further
eval uated for that nedium

. If a chem cal does not exceed its RBC in any medium the chemical is not further
eval uated in the HRA

For the residential and industrial soil screening evaluation, the naxi numsite concentrations
detected in surface soil (e.g., O to 2 ft) are conpared to the residential- and industrial -based
screeni ng val ues, respectively. Because the industrial scenario represents a nore conservative
scenari o than a construction scenario, the industrial RMare conpared to the maxi num cheni ca
concentrations detected in subsurface soil (> 2 ft) to represent the construction scenario for
SCreeni ng pur poses.

6.4.2 Nutritional Essentiality

According to EPA region-w de gui dance (1989) and Region |V guidance (EPA, 1995) conpounds that
are essential human nutrients need not be considered further in the quantitative risk
assessnent. According to Region IV these include cal cium chloride, iodine, nagnesium
phosphorus, potassium and sodium |If an inorganic conpound detected in soil at the site was an
essential nutrient, it was excluded fromconsideration to be included in a HRA

6.4.3 Background Conpari son

EPA Regi on 1V guidance (1995) states, For naturally occurring inorganics and radi onucli des,
conpare the onsite maxi mum detected concentration to 2 times the average site-specific
background concentration. Elimnate the chemical as a COPCif it is less than 2 tines the
background | evel .

Results of the health-based screening evaluation for soil and groundwater at each area are
presented in the foll owing section



Tabl e 6-1.

Cont am nant

I NORGANI CS

Al um num

Ant i nony

Arsenic (as carcinogen)
Bari um and conpounds
Beryllium and conpounds
Cadmi um and conpounds
Chrom um V1 and conpounds
Cobal t
Copper
Iron
Lead
Manganese and conpounds
Mercury (i norganic)

Ni ckel and conpounds
Sel eni um

Silver and conpounds
Thal i um

Vanadi um

Zinc

and conpounds

ORGANI CS

Acet one

Benzo(b) fl uorant hene

Bi s(2- et hyl hexyl ) phal at e( DEHP)
Chl orof orm

Di butyl phthal ate
1,3-Dinitrobenzene

Di ni trotol uene mxture
2,4-Dinitrotol uene

2, 6-Dinitrotol uene

Di -n-Cctyl phthal ate

Di - N-octyl adi pate

1, 2- Epoxycyl ohexene

Et hyl benzene
Hexahydro-1,3,5-trinitro-1, 3,5-triazi ne( RDX)
Met hyl ethyl ketone

Ni trobenzene

Oct ahydro-1357-tetranitro-1357-tetrazoci ne( HWX)
Tol uene

Trichl orof | uoronet hane
1,3,5-Trinitrobenzene
Trinitrophenyl met hyl nitram ne
2,4,6-Trinitrotol uene

Xyl ene (m xed)

Not e: CAS. = Chenmical Abstract Number.
Rf Do = Oral Reference Dose.
Rf DI = Inhal ati on Reference Dose.
CSFo = Oral cancer slope factor (ng/kg/day)-1
CSFi = Inhal ation cancer slope factor (ng/kg/day)-I
C = Carcinogenic affects.
N = Noncarci nogenic effects.
Source: QST

7429905
7440360
7440382
7440393
7440417
7440439
18540299
7440484
7440508
7439896
7439921
7439965
7439976
7440020
7782492
7440224
7446156
7440622
7440666

67641
205992
117817

67663

84742

99650
ND
121142
606202
117840
123795
ND
100414
121824

78933

98953

2691410
108883

75694

99354
479458
118967

1330207

Summary of EPA Region |V Ri sk-Based Concentrations Used for Screening

Rf Do
nmg/ kg/ d

. OE+00
. OE-04
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. 0E-02
. 0E-03
.0E-01
.0E-03
. 0E-02
. 0E-02
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0E- 02
. 0E-03
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. 0E-03
.0E-01
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. 0E-02
0E- 02
.0E-01
. 0E-04

PR RN

N

. 0E-03
.0E-03
2. 0E-02

i

.0E-01
. 0E-03
.0E-01
. 0E-04
OE- 02
.0E-01
OE-01
. OE-05
0OE- 02
. OE-04
. 0E-00

NUORPOWNUOOD W

EP,

r<rg
I

ND or =

0%

Ri sk- Based Concentrations

Tap Soi |
Rf DI CPSo CPSI Wat er I ndustri al
ng/ kg/ d kgod/ mg kgod/ mg \% ug/ L ng/ kg
- NA NA 3. 7E+03 N 2. OE+05
- NA NA 1.5E+00 N 8. 2E+01
- 1. 5E+00 1.5E+01 4.5E-02 C 3. 8E+00
1.4E-04 NA - 2.6E+02 N 1.4E-04
- 4. 3E+00 8. 4E+00 1.6E-02 C 1. 3E+00
5. 7E- 05 - 6. 3E+00 1.8E+00 N 1. 0E+02
- - 4. 2E+01 1. 8E+01 N 1. 0E+03
- NA NA 2.2E+02 N 1. 2E+04
- NA NA 1.5E+02 N 8. 2E+03
- NA NA 1.1E+03 N 6. 1E+04
- NA NA 1.5E+01 M 1. 0E+03
1.4E-05 NA NA 8.4E+01 N 4. 7TE+03
8. 6E- 05 NA NA 1.1E+00 N 6. 1E+01
NA NA 7.3E+01 N 4. 1E+03
- NA NA 1.8E+01 N 1. 0E+03
- NA NA 1.8E+01 N 1. 0E+03
- NA NA 2.9E-01 N 1. 6E+01
- NA NA 2.6E+01 N 1. 4E+03
- NA NA 1.1E+03 N 6. 1E+04
- NA NA 3. 7E+02 N 2. 0E+04
- 7.3E-01 6. 1E-01 9.2E-02 C 7. 8E+00
- 1. 4E-02 - 4.8E+00 C 4. 1E+02
- 6. 1E- 03 8.1-02 X 1.5E-01 C 9. 4E+02
- NA NA 3. 7E+02 N 2. OE+04
- NA NA 3.7E-01 N 2. 0E+01
- 6. 8E-01 - 9.8E-02 C 8. 4E+00
- NA NA 7.3E+00 N 4. 1E+02
- NA NA 3.7E+00 N 2. 0E+02
- NA NA 7.3E+01 N 4. 1E+03
- NA NA ND -
- NA NA ND -
2.9E-01 NA NA X 1.3E+02 N 2. OE+04
- 1.1E-01 - 6.1E-01 C 5. 2E+01
2.9E-01 NA NA X 1.9E+02 N 1. 2E+05
5. 7E- 04 NA NA X 3.4E-01 N 1. 0E+02
- NA NA 1.8E+02 N 1. 0E+04
1.1E-01 NA NA X 7.5E+01 N 4. 1E+04
2.0E-01 NA NA 1.3E+02 N 6. 1E+04
- NA NA 1.8E-01 N 1. 0E+01
- NA NA 3.7E+01 N 2. 0E+03
- 3. 0E-02 - X 2.2E+00 C 1. 9E+02
- NA NA X 1. 2E+03 N 4. 1E+05
Action |evel under the Safe Drinking Water Act.
Ri sk-Based Concentration Table, Jan.-Jun 1996. Region |Il. Philadel phia, PA,
Vol ati | e conpound.
EPA Region | X Prelimnary Renmedial Goal for Lead at Industral Sites. August, 1996.
Not det er mi ned.
Does not apply.
EPA Region | X Preliminary Renedial Goal for Lead at Residential Sites. August 1996,

ngestion
Resi denti al
my/ kg
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EPA
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EPA
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EPA
EPA
EPA
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EPA
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Rf Do
Cont am nant CAS nmg/ kg/ d
| nor gani ¢ Conpounds:
Cal ci um 7440702 1. 1E+01
Magnesi um 7439954 2. 9E+00
Pot assi um 7440097 2. 9E+01
Sodi um 7440235 7. 1E+00
Organi c Conpounds:
2- Ami no- 4, 6-di ni trotol uene 35572782 1.4E-02 P
4- Ami no- 2, 6-di ni trotol uene 19046510 9.6E-03 P
2- Cycl ohexen-1-ol see 30687 2.2E-03 P
2- Cycl ohexen-1| - one 30687 2.2E-03 P
Lauric Acid 143077 1.2E-01 P
N, N- di et hyl - 3- net hyl benzani de 134623 2.0E-02 P
2- Propanol 67630 8.0E-02 P
Pal mitic Acid 57103 1.0E-01 P
Not e: CAS. = Chemical Abstract Number.
Rf Do = Oral Reference Dose.
Rf Di = Inhal ati on Reference Dose.
CSFo = Oral cancer slope factor (ng/kg/day)-I
CSFi = Inhal ation cancer slope factor (ng/kg/day)-1
C = Carcinogenic effects.
N = Noncarci nogeni c effects.
EPA = Ri sk-Based Concentration Table, Jan.-Jun 1996.
P = Provi sional
RDA =
to base the RBC.
L = EPA Region | X Prelimnary Renmedial Goal
Prov. = Screening |evel based on provisional RfD.
ND or - = Not determ ned.
NA = Does not apply.

Source: QST.
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6.5 Site-Specific R sk-Based Screening Results

To determne the relative significance of the residual site-related contam nation detected in
groundwat er and soil at each study area, a health-based screening approach was used, as

descri bed previously. If the site concentrations are deemed significant (e.g. exceed screening
| evel s) then these chemicals and associ ated nedia are addressed further in a cumul ative risk
eval uati on.

For soil, the maxi mum concentrations for each detected conpound were conpared to the EPA
residential and industrial RBCs and background concentrations. Even if a chem cal exceeds an
RBC, if the concentration is below two-tinmes the site-specific background concentration, then
the chemcal is not determned to be site-related and does not require any further action. 1In
addition, if a conpound is an essential nutrient as outlined by EPA Region IV (e.g., calcium
chloride, iodine, magnesium phosphorus, potassium and sodiunm (EPA, 1995), the chem cal does
not require further action

For groundwater, the maxi mum detected groundwater concentrations (unfiltered) were conpared to
the RBC, MCL, and background concentrations. As with soils, even if a conpound exceeds an RBC
or MCL, if the concentration is below two-tines the average background concentration, then the
chemcal is not determned to be site-related and does not require any further action. In
addition, if a chemcal is an essential nutrient as outlined by EPA Region TV (e.g., calcium
chloride, iodine, magnesium phosphorus, potassium and sodiun), then the chem cal does not
require further action. Finally, if a groundwater constituent is present at |evels less than
MCLs, as well as two-tines background it is assuned that this chenmical would not warrant further
eval uation. However, if a conpound is bel ow an MCL but exceeds two-tines background or an RBC
the conmpound will be further retained for cunmulative risk analysis, because an MCL is not a
purely risk-based val ue

The screening results for each study area are sumarized in the foll owi ng subsections
6.5.1 Salvage Yard
6.5.1.1 G oundwater

As shown in Table 6-3, 13 inorganics and no organics were detected in the one nonitor well

(M 035) |ocated downgradient fromthe Sal vage Yard. Except for cadm umand nercury, all 11
netals reported in Table 6-3 were reported at |evels less than MCLs, RBCs, and/or |ess than
two-ti mes the average site-specific background concentrations established for the site, or were
consi dered essential nutrients. The maxi mumlevels detected for cadm umand nercury were
reported in 1983. Since that tinme, M035 was sanpled four nore tinmes. Cadmumwas targeted for
all four sanpling efforts, and nmercury was targeted twi ce and nost recently, Cadm um was
detected at a concentration of 3.68 ug/L in Septenber 1988; it was not detected in sanpling
events conducted in January 1989, Cctober 1990, and April 1997. Mercury was not detected in
either of the two sanpling events (Cctober 1990 and April 1997) where it was a targeted anal yte
Results of these anal yses show cadm um and nercury to be present at concentrations |ess than
MCLs and |l ess than two-tinmes the site-specific background concentrations established for the
site.

Because MCLs are not strictly health-based val ues, concentrations bel ow MCLs are not the

determ ning factor for supporting a No Further Action recommendation. To support no further
action for such an instance, these constituents nust al so be bel ow two-tines background or RBCs;
this is the case for barium cadm um chrom um copper, nercury, and nanganese, therefore these
chemcals did not require further cunul ative risk eval uation

Based on this information, the groundwater at this site does not required further action



Maxi mum
Conc.
Anal yte MLO35 (ug/L)a
Al umi num ND
Barium 43
Cadmi um 41*
Cal ci um 6740
Chrom um 13
Copper 12.9
Iron ND
Lead ND
Mer cury 3. 3**
Magnesi um 2340
Manganese 5.91
Pot assi um 1980
Sodi um 3660

April '97
Resanpl e
MLO35

137
45.1
1.51+
6330
3. 48+
2.5+
312
1.41
0.121+
1540
7.3
2390
3650

Note: BDL = bel ow detection limt.

ND = not determ ned.

+ bel ow detection ,

RBC
(ug/L)

3700
260
1.8
42000
18
150
1100
ND
11.11
10000
84
100000
26000

200 smC
2000

ND
100
1300

300 sMC
15

ND
50 SMCL

ND

ND

Tabl e 6-3.

Aver age
Backgr ound++

27750
81.5
BDL
19100
21.3
35.7
18450
BDL
BDL
6855
231.5
2240
33050

a Maxi mum det ection concentration in events conducted prior to 1991.

*

Maxi mum det ected value is from MLO35 during sanpling event

of 3/83. Subsequent

*x Maxi mum det ect ed val ue from MLO35 during sanpling event of 3/83. Subsequent

++ Results from ML229 in the RI

1 Based on April

Source: QST.

Report

on OU4, Northern Study Area,
1997 data from MLO35 which was resanpl ed due to the historical

Conpari son of Residual

RBC or MCL
Exceeded?

(YI'N)

N NA
N N
N N
N/ ND
N N
N N
N/ NA
NA/ N
NN
N/ ND
N N
N ND
N/ ND

value shown is 1/2 detection limt for risk-based screening purposes.

Site > 2x
Avg. Bkg.?
(YI'N)

zzzzzzzzzzzzZzZz

sanpl es collected in 9/88,

G oundwat er Contam nation at the Salvage Yard to MCLs,
Ri sk-based Concentrati ons,

Essenti al
Nutrient?
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11/89, 10/90,

presence of cadnmium and nmercury above MCLs.

Heal th
Concern?
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and 4/ 97 show t hat

and Background

<2XBG

X X X X X X X

X X X X

<MCL

Reason for NFA (1)

<RBC

X X X X X X X X X X X X X

cadm umis bel ow the MCL.
sanples collected in 10/90 and 4/97 show that mercury is below the MCL and not detected.
conducted by ERM 1995.

ESS
Nut ri ent

Not e
Ref erences



6.5.1.2 Surface Soi

As shown in Table 6-4, 21 nmetals and one organi ¢ conpound were reported in surface soils above
detection limts at the Salvage Yard. Except for beryllium cadium chromum copper, iron
lead, thallium and zinc, concentrations of these conpounds were either bel ow the RBCs,

two-ti mes the site-specific background soil concentrations, or the chenical was considered an
essential nutrient.

The 1991 R concluded that the Salvage Yard was not a source of groundwater contam nation (ICF
1991). This conclusion is confirmed when eval uating the soils and groundwater data for the
Sal vage Yard.

Based on the information presented in this section (6.5.1.2), No Further Action cannot be
consi dered as an appropriate response until a cunulative risk evaluation is perforned on the
ei ght netals exceeding the RBCs in surface soil (see Sec. 6.6).

6.5.1.3 Subsurface Soi

As shown in Table 6-5, 12 nmetals and four organi c conpounds were reported above detection limts
in subsurface soils at the Salvage Yard. The subsurface site data presented in Table 6-5 were
conpared to both residential and industrial RBCs in order to be consistent with the surface soi
screen. However, as the subsurface soils are deeper than 1 ft, residential exposure to these
soils is unlikely. Therefore, the residential RBC was not considered rel evant to subsurface
soi | s.

Except for arsenic, the concentrati ons of these conpounds were either bel ow the industrial RBCs,
two-ti mes the site-specific background soil concentrations, or the chenical was considered an
essential nutrient.

Based on the information presented in this section (6.5.1.3), No Further Action cannot be
considered as an appropriate response until a cunulative risk evaluation is perforned on
arseni c, which exceeded the industrial RBC in subsurface soil (see Sec. 6.6).

6.5.2 Forner Ammunition Burnout Area
6.5.2.1 G oundwater

As shown in Table 6-6, 20 inorganic and 6 organi c conpounds were reported above detection
limts. Several netals were detected at concentrati ons exceeding RBCs, MCLs, or two-tinmes the
site-specific background concentrations; however, for reasons explained in Sec. 5.2.2.1 and in
Tabl e 6-6, these elevated | evels were considered to be unrepresentati ve. Wen these data were
excl uded from consideration, all renmaining detected constituents (nmetals and organi c conpounds)
were either bel ow two-tinmes the site-specific background concentration, RBCs or |ess than MCLs
or were consi dered acceptabl e because the constituent was considered an essential nutrient.

Because MCLs are not strictly health-based val ues, concentrati ons bel ow MCLs were not the
determ ning factor for supporting a No Further Action recommendation. To support no further
action for such an instance, these conpounds nust al so be bel ow two-ti mes background or RBCs.

As shown in Table 6-6, three inorgani c conpounds (beryllium cadmum and chrom un) and one
organi ¢ conpound (bi s-2-ethyl hexyl phthal ate) were less than their MCLs, but they exceeded
background or RBCs. Thus, these chemicals were included in a cunulative risk evaluation in
order to determine if groundwater at this area requires further action. N trobenzene and
1,3.5-trinitrobenzene do not have MCLs; however, these constituents were detected above
background concentrati ons. Therefore, these chemcals were also included in the cunul ative risk
characterization



Anal yte

I nor gani ¢ Conpounds:
Al um num
Ant i nony
Arsenic
Barium
Beryllium
Cadmi um
Cal ci um
Chrom um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

Ni ckel

Pot assi um
Sel eni um
Silver
Sodi um
Thal i um
Vanadi um
Zinc

Organi c Conpounds:
RDX

Note: BDL = bel ow detection limt.

Maxi mum
Det ect ed
Conc. (ug/g)

4495
3.57*
5.97
186
1.62
29.5
5500
75.2
6. 04
13000
45200
639
741
494
0. 343
34.8
368
0. 12*
2.35
464
39.1
16.4
2495

0.172

NA = not anal yzed.

RBC = risk-based concentration.

*

Al t hough RBC for

W N P+

Source: QST.

Anal yte is bel ow detection;
Background concentrati on was obtained fromRI
residential

Included for cunulative H

Sanple I D
(0-1 ft)

SYD- 2
SYD- 2
SYD- 2
SYD- 2
SYD- 2
SYD- 2
SYD- 2
SYD- 2
SYD- 2
SYD-1
SYD- 2
SYD- 2
SYD- 2
SYD- 2
SYD- 2
SYD- 2
SYD-1
SYD- 2
SYD- 2
SYD- 2
SYD- 2
SYD- 2
SYD- 2

SYD- 2

val ue shown is 1/2 detection linmt for
conpl eted by FDI (1996).
scenari o was exceeded, mmx, concentration was |ess than industrial RBC
Included for cunul ative risk evaluation (see Table 6-12).

eval uation (see Table 6-12).

RBC
(mgy/ kg)
Resi denti al I ndustri al
7800 200000
3.1 82
0.43 3.8
550 14000
0.15 1.3
3.9 100
89000 >1E+06
39 1000
470 12000
310 8200
2300 61000
400 1000
22000 580000
180 4700
2.3 61
160 4100
220000 >1E+06
39 1000
39 1000
560000 >1E+06
0.63 16
55 1400
2300 61000
5.8 52

Tabl e 6-4.

Conpari son of Residual

Sur face Soi |

Cont am nation at the

Sal vage Yard to RBCs and Background Concentrations

Aver age
Backgr ound+

12478
2.2

99
0.49
1.23
4317
16. 2
6.93

21.36
14833

15
1459
638
0.11
13.1
695
0.29
BDL
225
0.9
27. 4

63

ri sk-based screeni ng purposes.

Site >
2x Avg.
Bkg. ?
(YI'N)

<KzZ<X<X<zZZ<<ZZ<X<X<Z<Z<X=<ZZZZ

3

Chenmi cal
Essenti al
Nutrient?

(YI'N)
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Res.

Site>
RBCs
or

(YI'N)

N/ N
Y/'N
Yy
N/ N
Yy
Y/'N
NN
Y/'N
N/ N
Y/'N
Y/'N
Y/'N
N/ N
Y/'N
NN
N/ N
N/ N
N/ N
N/ N
NN
Y/'N
N/ N
Y/'N

Ind.?

Heal th
Concern?

(YI'N)
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X X X X

Reason for

<MCL

<RBC

x

x

X X X X X X X X X X X X X X

x X

NFA

ESS
Nutri ent

Not e
Ref erence



Maxi mum Sanple I D

Det ect ed and
Anal yte Conc. (ug/Qg) Depth (ft)
I norgani ¢ Conpounds
Al umi num 11000 SYD-2(5-7 ft)
Ant i nony 1.9* SYD-1,2(5-7 ft)
Arsenic 4.64 SYD-1(5-7 ft)
Barium 139 SYD-2(5-7 ft)
Beryl lium 0. 93* SYD-1.2(5-7 ft)
Cadmi um 1.52* SYD-1,2(5-7 ft)
Cal ci um 854 SYD-1(5-7 ft)
Chromi um 6. 35* SYD-1,2(5-7 ft)
Cobal t 7.5* SYD-1, 2(5-7 ft)
Copper 29.3* SYD-1,2(5-7 ft)
Iron 11000 SYD-1(5-7 ft)
Lead 18 SYD-1(5-7 ft)
Magnesi um 1920 SYD-1(5-7 ft)
Manganese 984 SYD-1(5-7 ft)
Mer cury 0. 025* SYD-1,2(5-7 ft)
Ni ckel 6. 3* SYD-1,2(5-7 ft)
Pot assi um 492 SYD-2(5-7 ft)
Sel eni um 0. 12* SYD-1,2(5-7 ft)
Si | ver 0.313 SYD-1(5-7 ft)
Sodi um 414 SYD-1(5-7 ft)
Thal I'i um 15. 6* SYD-1,2(5-7 ft)
Vanadi um 34.5 SYD-1(5-7 ft)
Zinc 15. 1% SYD-1,2(5-7 ft)
Organi ¢ Conpounds:
Acet one 0. 061 SYD-2(5-7 ft)
2- Propanol 0.24 SYD-2(5-7 ft)
Tol uene 0.12 SYD-1(5-7 ft)
Trichl orof | uor onet hane 0. 0064 SYD-1(5-7 ft)
Not e: = bel ow detection limt.

NA = not avail able.
RBC = risk-based concentration.

*

Analtye is bel ow detection; value shown is 1/2 detection
Background was obtained fromRI conpleted by FDI (1996).
Screening against industrial RBC is considered rel evant,
Included for cunulative risk evaluation (see Table 6-13).

NP+

Source: QST.

Tabl e 6-5.

RBC
(mg/ kg)

Resi denti al I ndustri al

7800
3.1
0.43
550
0.15
3.9
89000
39
470
310
2300
400
22000
180
2.3
160
220000
39
39
560000
0.63
55
2300

780
625
1600
2300

Conpari son of Residual

200000
82
3.8

1400
1.3
100

>1E+06

1000

12000

8200

61000

1000

580000

4700
61

4100

>1E+06

1000

1000

>1E+06
16

1400

61000

20000
16600
41000
61000

to RBCs and Background Concentrations

Subsur f
Aver ag
Backqr o

5390
BDL

221
BDL
BDL
234
9.27
1.36
4.33
5730
2.42

50. 3

limt for risk-based screening purposes.

because soils are deeper than 1 ft

therefore,

Subsurface Soil Contam nation at the Sal vage Yard

Site > Cheni cal Site>

ace 2X

e Bkg. ? Nutrient? Res. or Ind.?

Avg. Essenti al RBCs

und (YI'N) (YI'N) (YI'N)

££%%
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Tabl e 6-6. Conparison of Residual G oundwater Contam nation at Forner ABA to MCLs, RBCs,
and Background Concentrations

Maxi mum RBC or MCL Site > 2x Essenti al Heal th Reason for NFA
Det ect ed Moni t or RBC Aver age Exceeded? Avg. Bkg.? Nutrient? Concern? ESS Not e
Anal yte Conc. (ug/L)* wel | (ug/L) MCL Backgr ound+ (Y'N) (Y'N) (YI'N) (Y/'N) <2XBG <MCL <RBC Nutri ent Ref erence
I nor gani ¢ Conpounds:
Al um num 9500 ML228 3700 200 SMCL 27750 Y'Y N N N X
Arsenic 3.09 ML228 0. 045 50 6.075 Y/'N N N N X X 2
Bari um 123 ML227 260 2000 81.5 N/ N N N N X X X
Beryl | ium 0. 65 ML227 0.016 4 BDL Y/'N Y N N X 2
Cadmi um 23.2(3.14) MLO73( ML226) 1.8 5 BDL Y(N)/ Y(N) Y(Y) N N X 1
Cal ci um 6800 ML232 42000 ND 19100 N/ ND N Y N X X X
Chromi um 36.1 ML227 18 100 21.3 Y/'N N N N X 2
Cobal t 5.11 ML227 220 ND BDL N/ ND Y N N X
Copper 22.8 ML232 150 1300 35.7 N N N N N X X X
Iron 12700 ML228 1100 300 sSMCL 18450 Y/'N N N N X
Lead 16. 6 ML232 ND 15 12.85 ND/ Y N N N X
Magnesi um 2370 ML232 10000 ND 6855 N ND N Y N X X X
Manganese 219 ML232 84 50 SMCL 231.5 Y'Y N N N X
Mer cury 0.232 ML226 1.1 2 BDL N N Y N N X X
Ni ckel 33.2 ML227 73 100 BDL N/ N Y N N X X
Pot assi um 5660 ML228 100000 ND 2240 N/ ND Y Y N X X
Sel eni um 1.9 ML227 18 50 BDL N N Y N N X X
Sodi um 13900 ML228 26000 ND 33050 N ND N Y N X X X
Vanadi um 55.8 ML232 26 ND 50.1 Y/ ND N N N X
Zi nc 67.2 ML228 1100 5000 SMCL 81.75 N/ N N N N X X X
Organi c Conpounds:
Bi s- 2- et hyl hexyl pht hal ate 5.7 MLO73 4.8 6 NA Y/ N NA N N X 2
1, 3-Di ni trobenzene 0.893 ML227 1.5 ND NA N/ ND NA N N X X
Ni t robenzene 0.596 ML226 0.34 ND NA Y/ ND NA N N 2
1,3,5-Trinitrobenzene 0. 285 ML227 0.18 ND NA Y/ ND NA N N 2
HWX 1.69 ML226 180 ND NA N/ ND NA N N X
RDX 0.422 ML228 0.61 ND NA N ND NA N N X
Not e: BDL = bel ow detection |evel.

MCL = maxi mum cont ami nant |evel for drinking water to protect human heal th.
NA = not avail abl e.
ND = not determi ni ned.
SMCL = secondary naxi mum contam nant |evel for drinking water to address odor, color, and taste.

*  Maxi mum detected value fromwells ML226, -1227, -1228, ML073, and ML232. ML233 was not considered as this well was screened in fine sand, results show constituent
concentrations indicative of soil material collected with groundwater. During sanpling, ML233 was purged until dry several tines; therefore, this well is considered
an inadequate supply of groundwater. Additionally, perched well clustered with ML233 (ML227) does not show sim|ar |evels of contam nation.
+ Background from ML229, ERM 1995).
Maxi mum | evel was observed in 11/90. Subsequent sanples in 5/94, 10/94, and 2/95 show Cd at BDL, BDL, and 2.17 ug/L in MLO73. 11/90 value is not considered representative.
2 Included for cunulative risk or H evaluation (see Table 6-14).

-

Source: QST.



Table 6-7. Conparison of Residual Surface Soil Contam nation at the Fornmer ABA to RBCs
and Background Concentrations

Site > Cheni cal Site > Reason for NFA

Maxi mum Sanmple I D RBC 2x Avg. Essenti al RBCs Heal th

Det ect ed and (mg/ kg) Aver age Bkg. ? Nutrient? Res. or Ind.? Concern? ESS Not e
Anal yte Conc. (ug/g) Depth (ft) Resi denti a I ndustrial Backgr ound (Y/'N) (YI'N) (Y'N) (Y/'N) <2XB <RBC Nutri ent Ref erence
I nor gani ¢ Conpounds:
Al um num 6500 CBG 1 (0-2 ft) 7800 200000 12478 N N N( N) N X X
Anti mony 1.9(1.9)* CBG 1(0-2 ft)[CREK-1(0-1 ft)] 3.1 82 82 N N N(N) N X X
Arsenic 3.58(15) CBG 1(0-2 ft)[CREK-1(0-1 ft)] 0.43 3.8 5 N(Y) N Y(Y)/ N(Y) N X X 1.2.3
Bari um 1. 69(1200) CBG-1(0-2 ft)[CREK-1(0-1 ft)] 550 14000 99 N(Y) N N(Y) / N(N) N X X 1
Beryllium 0.93(0.93)* CBG 1(0-2 ft)[CREK-1(0-1 ft)] 015 1.3 0.49 N( N) N Y(Y) /I N(N) N X X 1.2
Cadmi um 1.52(1.52)* CBG 1(0-2 ft)[CREK-1(0-1 ft)] 3.9 100 1.23 N(N) N N(N) / N(N) N X X
Cal ci um 15000 CBG 1(0-2 ft) 89000 >1E+06 4317 Y Y N N N X X
Chr omi um 6. 35*(42) CBG 1(0-2 ft)[CREK-1(0-1 ft)] 39 1000 16. 2 N(Y) N N(Y)/ N(N) N X X 1
Cobal t 7.5%(54.2) CBG 1(0-2 ft)[ CREK-1(0-1 ft)] 470 12000 6.93 N(Y) N N(N) / N(N) N X X
Copper 29.3(29.3)* CBG 1(0-2 ft)[CREK-1(0-1 ft)] 310 8200 21.36 N( N) N N(N) / N(N) N X X
Iron 7800( 32000) CBG 1(0-2 ft)[CREK-1(0-1 ft)] 2300 61000 14833 N(Y) N Y(Y)/ N(N) N X X 1.2
Lead 80.2 CBG 3(0-2 ft) 400 1000 15 Y N N N N X
Magnesi um 1280 CBC-1(0-2 ft) 22000 580000 1459 N Y N N N X X X
Manganese 1230(6690) CBG1(0-2 ft)[CREK-1(0-1 ft)] 180 4700 638 N(Y) N Y(Y) /I N(CY) N X X 1.2.4
Mer cury 0.025(0.025) * CBG 1(0-2 ft)[CREK-1(0-1 ft)] 2.3 61 0.11 N( N) N N(N) / N(N) N X X
Ni ckel 6.3(6.3)* CBG 1(0-2 ft)[CREK-1(0-1 ft)] 160 4100 13.1 N( N) N N(N) / N(N) N X X
Pot assi um 334 CBG- 1(0-2 ft) 220000 >1E+06 695 N Y N N N X X X
Sel eni um 0.125(0.125)* CBG 1(0-2 ft)[CREK-1(0-1 ft)] 39 1000 0.29 N( N) N N(N) / N(N) N X X
Silver 0.0758 CBG 1(0-2 ft) 39 1000 BDL Y N N/ N N X
Sodi um 348 CBG 1(0-2 ft) 560000 >1E+06 225 N Y N N N X X X
Thal i um 15.6(15.6)* CBG 1(0-2 ft)[CREK-1(0-1 ft)] 0.63 16 0.9 Y(Y) N N(N) / N(N) N X
Vanadi um 80 CBG 1(0-2 ft) 55 1400 27 Y N Y/'N N X 2.4
Zinc 58.9 CBG 1(0-2 ft) 2300 61000 63 N N N N N X X
Organi c Conpounds:
Acet one 0.025 CBG 1(0-2 ft) 780 20000 NA NA N N N N X
2- Cycl ohexen- 1- ol 0.22 CBG 1(0-2 ft) 17 450 NA NA N N/ N N X
2- Cycl ohexen-| - one 0.11 CBG 1(0-2 ft) 17 450 NA NA N N N N X
1, 2- Epoxycycl ohexene 0.34 CBG 1(0-2 ft) - - NA NA - - N 5
Palmtic acid 0.22 CBG 1(0-2 ft) 782 20440 NA NA - N/ N N X
Trichl orof | uor omet hane 0. 0029 CBG 1(0-2 ft) 2300 61000 NA NA N N/ N N X
Not e: BDL = bel ow detection limt.

NA = not avail abl e.

NR = not required to be anal yzed.

RBC = risk-based concentration.

() value is the concentration in the CREK sanple. The value outside the parentheses is for the CBG sanple.

* Analyte is below detection; value shown is 1/2 detection linmt for risk-based screening purposes.

+ Background obtained fromthe R conducted by Fluor Daniel for the Southern Area (1996).

1 The CBG Sanple is nost representative of site exposure as the creek is not easibly accessible because brush has overgrown the creek bed, and
water is sonmetimes present. Therefore, exposure to the creek bed is considered insignificant conpared to the nmuch higher exposure

potential to the ABA grounds itself. The ABA sanples (CBG should be used to represent the overall site exposure concentration.

Al though the RBC for the residential scenario was exceeded, the nmaxi num concentration was |ess than the Industrial RBC.

Included for cunulative risk evaluation (see Table 6-12).

I ncluded for cunul ative Hl evaluation (see Table 6-12).

An RBC coul d not be calculated for this constituent. No basis for conparison is avail able.

a s~ wN

Source: QST.



6.5.2.2 Surface Soi

As shown in Table 6-7, 15 nmetals and 6 organi ¢ conpounds were reported above detection limts in
surface soil at the Forner ABA. As shown in this table, one sanple collected fromthe Wst Fork
of Wl f Creek (CREK-1) exhibited the highest concentration of inorganic conpounds detected at
the Former ABA. This observation is expected as the creek receives surface runoff fromthe
site. However, this single soil sanple collected fromthe dry creek bed is not representative
of potential exposure to the Former ABA study area because the creek is overgrown by brush and
contains water part of the year, such that the actual exposure to the creek bed woul d be
insignificant conpared to the nore routine and frequent exposure that woul d be reasonably
expected to occur on the Former ABA grounds itself. Thus, for the objectives of the health

eval uation, the naxi mrumval ue detected in soil collected fromthe Former ABA (as denoted by CBG
sanpl es reported in Tables 54 and 6-7) was used to determne if the site soils pose any
potential health concerns. The concentrations detected in the creek are inportant to
denmonstrate that the creek is a deposition area of site runoff; however, the creek does not
contribute significantly to the overall exposure to the site.

When Sanple CREK-1 was included in the data to be evaluated, with the exception of arsenic,
barium iron, vanadium and manganese, all soil constituent |levels were either bel ow residentia
or industrial health-based | evels and/or below two-tines the site-specific background
concentrations, or were acceptabl e because the constituent was considered an essential nutrient.

The 1991 R concluded that the Forner ABA was not a source of groundwater contami nation (ICF
1991).

Based on the information presented in this section (6.5.2), No Further Action cannot be

consi dered as an appropriate response to surface soil conditions encountered at the Fornmer ABA
until a cunulative risk analysis is perforned on barium iron, vanadium and nanganese (Sec.
6.6).

6.5.2.3 Subsurface Soi

As shown in Table 6-8, 14 netals and 6 organi ¢ conpounds were reported above detection limts in
subsurface soil at the Former ABA. The subsurface site data presented in Table 6-8 were conpared
to both residential and industrial RBCs in order to be consistent with the surface soil screen
However, as the subsurface soils are deeper than 1 ft, residential exposure to these soils is
unlikely. Therefore, the residential RBC was not considered relevant to subsurface soils.

Except for arsenic, the concentrati ons of these conpounds were below the RBCs as well as two
tines the site-specific background soil concentrations, or the chem cal was considered an
essential nutrient.

Based on the information presented in this section (6.5.2.3), No Further Action cannot be

consi dered as an appropriate response until a cunulative risk evaluation is perforned on arsenic
whi ch exceeded the industrial RBC in subsurface soil (see Sec. 6.6).

6.5.3 Sanitary Landfil

6.5.3.1 G oundwater

As shown in Table 6-9, 20 netals and 23 organi ¢ conpounds in groundwater were reported above

detection limts in nonitor wells M062, ML063, ML264, ML266, and ML279. As stated in Section
5.2.3.1, the other six nonitor wells near the landfill (i.e., 003, 004, ML064, ML265, ML267, and

ML280) were considered too deep to be representative nonitoring points for landfill groundwater
Contami nation detected at these wells is likely associated with the OBG which is directly
upgradient fromthe landfill. As shown in the Table 6-9, several inorganics were detected above

two-ti mes average background; however, the levels were either bel ow RBCs or MCLs, or the

chem cal is considered an essential nutrient. Except for bis-2(ethyl hexyl)phthal ate and severa
expl osive rel ated conpounds, all the renaining organi c conpounds detected were detected at

| evel s bel ow RBCs or MCLs. Al though bis-2-ethyl hexyl phthal ate was detected at several wells
around the Sanitary Landfill area (see Table 5-5), the contam nant has al so been detected



Tabl e

6- 8.

For mer

Maxi mum Sanple ID RBC

Det ect ed and (mg/ kg)
Anal yte Conc. (ug/g) Depth (ft) Resi denti al I ndustri al
I norgani ¢ Conmpounds:
Al umi num 12000 CBG 2(10-12 ft) 7800 200000
Anti nony 1.9* Al'l sanples 3.1 82
Arsenic 9.91 CBG 2(10-12 ft) 0.43 3.8
Barium 220 CBG 2(10-12 ft) 550 14000
Beryl lium 0. 93* Al'l sanples 0. 15 1.3
Cadmi um 1.52* Al'l sanples 3.9 100
Cal ci um 980 CBG 2(10-12 ft) 89000 >1E+06
Chromi um 26.6 CBG 5(10-12 ft) 39 1000
Cobal t 7.5% Al'l sanples 470 12000
Copper 29. 3* Al'l sanples 310 8200
Iron 22000 CBG 2(10-12 ft) 2300 61000
Lead 15 CBG 2(10-12 ft) 400 1000
Magnesi um 3530 CBG 2(10-12 ft) 22000 . 580000
Manganese 805 CBG 2(10-12 R) 180 4700
Mer cury 0. 025* Al'l sanples 2.3 61
Ni ckel 6. 3* Al'l sanples 160 4100
Pot assi um 752 CBG 2(10-12 ft) 220000 >1E+06
Sel eni um 0. 12* Al'l sanples 39 1000
Si | ver 0. 0396 CBG 5(10-12 ft) 39 1000
Sodi um 578 CBG 2(10-12 ft) 560000 >1E+06
Thal i um 15. 6% Al'l sanples 0.63 16
Vanadi um 31 CBG 5(10-12 ft) 55 1400
Zi nc 111 CBG 2(10-12 ft) 2300 61000
Organi ¢ Conpounds:
Acet one 0. 088 CBG 3(10-12 ft) 780 20000
2- Cycl ohexen-1-ol 0.25 CBG 2(10-12 ft) 17 450
2- Cycl ohexen- 1-one 0.13 CBG 2(10-12 ft) 17 450
1, 2- Epoxycycl ohexene 0. 38 CBG 2(10-12 ft) - -
2- Propanol 0.54 CBG 3(10-12 ft) 625 16500
Trichl orof | uor omet hane 0.019 CBG 2(10-12 ft) 2300 61000

Conpari son of Residual

Not e: BDL = bel ow detection limt.
NA = not avail abl e.
NR = not required.
RBC ri sk-based concentrati on.

*

Anal yte is bel

ow detection;

val ue shown is 1/2 detection limt for

Background obtained fromthe RI
Screeni ng agai nst industrial
Included for cunulative risk
An RBC coul d not be calculate

W NP+

Sour ce:

QsT.

conduct ed by Fl uor
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RBC i s considered rel evant,
eval uation (see Table 6-13).
d for this constituent.

because soils are deeper than 1 ft;
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upgradient of the Sanitary Landfill in numerous wells. In fact, ML252 and ML253, upgradi ent
fromthe Sanitary Landfill, reported | evels of bis-2-ethyl hexyl phthalate at |evels of 13 and 26
Ig/ L, respectively, in Cctober 1994. The OBGis a docunented source of groundwater

contami nation in the area and nmay al so be the source of bis-2-ethyl hexyl phthal ate.

El evated | evel s of explosive related conpounds and bis-2-ethyl hexyl plithal ate have al so been
detected in nonitor wells downgradient fromthe landfill. However, explosive-related conpounds
and bi s-2-et hyl hexyl phthal ate have al so been detected upgradient of the landfill, indicating
that the OBGis a likely source of contami nation. For this reason, bis-2-ethylhexyl phthalate
RDX, 135TNB, and 246TNT were not considered in the human heal th eval uation

Because MCLs are not strictly health-based val ues, concentrations bel ow MCLs were not
determining factors for supporting a No Further Action recomendation. To support no further
action for such an instance, these conpounds nust al so be bel ow two-ti mes background or RBCs.
As shown in Table 6-9, two inorgani c conpounds (berylliumand cadm un) and one organi ¢ conpound
(chloroform) were less than their MCLs, but they exceeded background or RBCs. Thus, these
chemcals were included in a curmul ative risk evaluation in order to determine if groundwater at
this area requires further action

6.5.3.2 Surface Soi

As shown in Table 6-10, one inorgani c conpound (|l ead) was reported above detection linmts while
all organi c conpounds were bel ow detection in surface soil. Lead was detected at 17 lg/g, which
is well below two-tinmes background and the RBCs.

<I MG SRC 98020GL>

Based on the information presented is this section (6.5.3), No Further Action is considered an
appropriate response to conditions encountered at the Sanitary Landfill. The basis for the No
Further Action recommendation for each constituent detected in surface soil at the Sanitary
Landfill is presented in Table 6-10.

6.5.3.3 Subsurface Soi

As shown in Table 6-11, 12 inorgani ¢ conpounds and one organi c conmpound (2-propanol) were
reported above detection limts in subsurface soil at the Sanitary Landfill. Except for

arsenic, all inorganic conpounds and the one organic, 2-propanol, were bel ow RBCs and/or bel ow
two-times the site-specific background concentrations, or were considered an essential nutrient.
Based on these results, arsenic in subsurface soil needs to be further evaluated in a cunul ative
risk evaluation to determine if No Further Action is an appropriate response to conditions
encountered in the subsurface soils at the Sanitary Landfill.

6.6 Cunmul ative Ri sk Characterization

In the event that a chemcal or group of chemicals fails the risk-based screening eval uati on
these chem cal (s) are addressed further under the sane exposure scenario (e.g., residential
industrial, and/or construction worker) in a cunmulative risk evaluation to determne if the

ri sks associated with a chem cal mxture within a nedi um pose excess risks. This evaluation is
used to aid in determ ning whether a study site requires no further action, or whether renedia
eval uation is necessary. The nethods used in this risk characterization are based on those
presented in EPA risk assessnment guidance for hunman exposures (EPA, 1989, 1991a, 1995c).

6.6.1 Methods for Calcul ating Carcinogeni c Ri sks

The potential risks associated with exposure to individual carcinogens are cal cul ated by
mul tiplying the daily chem cal intake by the appropriate CSF as fol |l ows:

Risk =1 * CSF (6-1)
wher e: Ri sk = probability for an individual devel opi ng cancer under the
assuned exposure conditions (unitless),
I = daily chem cal intake averaged over a lifetinme of 70 years
[mlligranms per Kkilogram per day (ng/kg/day)],
CSF = carci nogeni ¢ slope factor, expressed in (ng/kg/day) -1



Anal yte

Maxi mum
Det ect ed
(ug/ 9)

Conc.

I nor gani ¢ Conpounds:

Al um num
Ant i nony
Arsenic
Barium
Beryllium
Cadmi um
Cal ci um
Chrom um
Cobal t
Copper
Iron

Lead
Magnesi um
Manganese
Mer cury

Ni ckel

Pot assi um
Sel eni um
Silver
Sodi um
Thal i um
Vanadi um
Zinc

Not e: NA = not
NR = not

* Analyte is bel ow detection;
+ Background val ues obtained fromthe RI
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Tabl e 6-10.
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and
Dept h
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NR
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7800
3.1
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Tabl e 6-11. Conparison of Residual Subsurface Soil Contami nation at the Sanitary Landfill to
Ri sk- based Concentrations and Background

Site > Cheni cal Site> Reason for NFA
Maxi mum Sanple ID RBC Subsur f ace 2x Avg. Essenti al RBCs Heal th
Det ect ed and (ng/ kg) Aver age Bkg. ? Nutrient? Res. or Ind.? Concern? ESS Not e
Anal yte Conc. (ug/ g) Dept h Resi denti al I ndustri al Backgr ound+ (YI'N) (Y'N) (YI'N) (YI'N <2XBG <RBC Nutri ent Ref erence

I norgani ¢ Conpounds:

Al umi num 13500 LF-1(5-9 ft) 7800 200000 5390 Y N Y/'N N X 1
Anti mony 1.9* All sanples 3.1 82 BDL N N N N N X X

Arsenic 5.22 LF-1(5-9 ft) 0.43 3.8 1.73 Y N Y'Yy N 2
Bari um 125 LF-1(5-9 ft) 550 14000 22.1 Y N N/ N N X X

Beryl | ium 0.93* Al'l sanpl es 0.15 1.3 BDL N N Y/'N N X X 1
Cadmi um 1.52* All sanples 3.9 100 BDL N N N N N X

Cal ci um 1370 LF-2(10-12 ft) 89000 >1E+06 234 Y Y N/ N N X X

Chrom um 6. 35 Al'l sanpl es 39 1000 9.27 N N N N N X

Cobal t 7. 5% Al sanples 470 12000 1.36 Y N N/ N N X

Copper 258.6 LF-1(5-9 ft) 310 8200 4.33 Y N N N N X

Iron 13500 LF-1(5-9 ft) 2300 61000 5730 Y N YI'N N X 1
Lead 14.2 LF-2(0-7 ft) 400 1000 2.42 Y N N/ N N X

Magnesi um 1440 LF-2(10-12 ft) 22000 580000 370 Y Y N N N X X

Manganese 282 LF- 1(5-9 ft) 180 4700 50.3 Y N Y/'N N X 1
Mer cury 0. 025* Al'l sanples 2.3 61 BDL N N N/ N N X X

Ni ckel 6. 3* All sanples 160 4100 3.86 N N N N N X X

Pot assi um 557 LF-1(5-9 ft) 220000 >1E+06 251 Y Y N/ N N X X

Sel eni um 0.12* Al'l sanples 39 1000 0. 26 N N N N N X X

Si | ver 0. 0559 LF-1(5-9 ft) 39 1000 BDL Y N N N N X

Sodi um 559 LF-2(10-12 ft) 560000 >1E+06 364 N Y N/ N N X X

Thal i um 15. 6* Al'l sanpl es 0.63 16 BDL N N Y/'N N X X

Vanadi um 43.7 LF-2(10-12 ft) 55 1400 16.1 N N N/ N N X X

Zinc 15.1* Al'l sanples 2300 61000 9. 67 N N N N N X X

Organi c Conpounds:

2- Propanol 0. 0095 LF-1(5-9 ft) 625 16500 NA NA N N N N X

Note: BDL = bel ow detection limt.

*

Analyte is bel ow detection: value shown is 1/2 detection limt for risk-based screening purposes.

Background val ues obtained fromthe R conducted by FDI in 1996.

Screening agai nst industrial RBC is considered rel evant, because soils are deeper than 1 ft; therefore, residential exposure to these soils is unlikely.
Included for cunul ative risk evaluation (See Table 6-13).

N R+

Source: QST.



As di scussed previously, RBCs are chemical concentrations corresponding to fixed |levels of risk
(i.e., a hazard quotient of 0.1, or a lifetine risk of 10 -6, whichever occurs at a | ower
concentration) in groundwater and soil

RBCs are derived by actually running the above risk formula in reverse by solving for the
concentration termin the intake fornmula, where the intake formula is as foll ows:

<I M5 SRC 98020&2>

wher e: I = nmedi umspeci fic chem cal intake (ng/kg/day).
C = chemi cal concentration in exposure nedium[mlligrans per liter (ng/L) or
ng/ kg] .
CR = contact rate; anount of contam nated nedi um contacted per unit tine or
even (e.g., liters/day; mlligrans/day).

EF = exposure frequency (days/year).

ED = exposure duration (years).

BW = body wei ght (kg).

AT = averaging tinme; period over which exposure is averaged (days).

Because an RBC is an "acceptabl e" exposure concentration for a single conpound present in a
single nmediumand is derived by EPA by running the risk assessment process in reverse

curmul ative risks at a study site can be deternmined indirectly by ratio to the chemcal -specific
RBCs. In other words, concentrations of chemcals failing the screening eval uation can be
conpared, by ratio, to the corresponding RBC to derive the site-specific risk for that chem ca
as follows:

<I M5 SRC 98020G3>

wher e: RBC chenl = chem cal and medi um specific carcinogenic risk-based concentration

(rmg/ L or nmy/kg).
TR cheml = target risk associated with RBC (1 x 10 -6).

EC cheml = maxi mum det ected chemi cal concentration at study site; (ng/L or
ng/ kg) .
Ri sk chenl = site-specific carcinogenic risk associated with EC (unitless).

Thus, to derive a site-specific risk for each individual chemcal failing the screening
eval uation, the above equation is solved for R sk chenl as foll ows:

<I M5 SRC 980204>

The conbined risk fromexposure to multiple chemcals at a study site is evaluated by addition
of resultant risks fromdifferent chemcals as foll ows:

<I M5 SRC 98020G5>

wher e: Risk T
Ri sk

the sum of individual chemical risks (unitless probability), and
the risk estimate for the i th chem cal

Chemicals failing the residential or industrial health-based screen against surface soils were
eval uated further in a cunulative risk analysis for these exposure scenarios. Because the
potential exists for future worker exposure to subsurface soils at each study area, as a result
of excavation/construction work at these areas, chemcals detected in subsurface soils (e.g.
greater than 2 ft) were evaluated in the cunmulative risk anal ysis using construction worker
exposure assunptions (see Appendi x B). Because EPA has not established a construction

wor ker -based RBC, this RBC was cal cul ated (see Appendi x B) and used in the previous fornulas to
cal cul ate construction worker cumul ative risks associ ated potential exposure to subsurface soil

Cont ami nant concentration | evels that present cancer risks that fall within the range of 1 in
1,000,000 to 1 in 10,000 (10 -6 to 10 -4) are generally considered to be acceptable health risks
[40 Code of Federal Regulations (CFR) 300, 430:62]. EPA uses the 10 -6 to 10 -4 risk range as a
"target range" within which EPA strives to nanage risk as part of Superfund cleanup. Therefore
the risk results for each contanmination area are summari zed to highlight those individua



chem cal s and nedia that exceed the | ower bound of the risk range, or 10 -6. The 10 -6 risk

| evel serves as a starting point, or point-of-departure, to provide focus on those chenicals
that may require further evaluation as part of subsequent studies (i.e., feasibility studies) if
the cunmul ative site risk exceeds 10 -4. Wien a cunul ative carcinogenic risk to an individua
under the assuned exposure conditions at the site exceeds 1 in 10,000 (10 -4), CERCLA generally
requires renedial action at the site (EPA, 1991c). Wen a cunulative risk is less than 10 -4,
action generally is not required but may be warranted if a risk-based chem cal -specific standard
[e.g., maxi mum contam nant level (MCL)] is violated, or a risk manager indicates that a | ower
risk | evel nmust be achieved due to site-specific reasons. |In addition, renediation may be
required due to the presence of unacceptabl e noncarci nogeni c effects or ecol ogi cal inpacts.

6.6.2 Methods for Cal cul ati ng Noncarci nogeni c Ri sks

Noncar ci nogeni ¢ health risks are estinmated by conparing actual or expected exposure |levels to
acceptable or "safe" intakes. This is acconplished by calculating a noncarcinogenic HQ An HQ
is the ratio of chronic daily intake of a contamnant to the RID for the contaminant and is

cal cul ated as foll ows:

<I M5 SRC 98020G6>

wher e: I = intake of contam nant (ny/kg/day), and
RfD = reference dose of contam nant (ng/kg/day).

I and RFD are expressed in the same units and represent the same exposure period (i.e., chronic
subchronic, or shorter tern). HQE and H's are al so estinmated for noncarci nogenic chem cals and
potential carcinogens to obtain an assessnment for the overall potential for noncarcinogenic
heal th effects

As di scussed above for cal cul ating cunul ati ve carcinogenic risks, cunulative noncarci nogenic
risks can be derived in the same manner as foll ows:

<I M5 SRC 98020G7>

wher e: RBC chenl = chem cal and medi um speci fic noncarci nogeni ¢ ri sk-based
concentration (ng/L or ng/kg).
THQ cheml = target HQ associated with RBC (0.1).
EC chenml = maxi mum det ected chem cal concentration at study site; (ng/L or
ng/ kg) .
HQ chenl = site-specific HQ associated with EC (unitless).

Thus, to derive a site-specific HQ for each individual chemcal failing the screening
eval uation, the above equation is solved for HQ cheml as foll ows:

<I M5 SRC 98020G8>

The inpact fromthe presence of nmultiple chemcals at a contanmination area i s consi dered
addi tive of inpacts fromindividual contaminants. Thus, the H is equal to the sumof the HGs:

<I M5 SRC 98020(0>

wher e: I i =Intake for the i th toxicant (ng/kg/day), and
RfFDi = reference dose for the i th toxicant (ng/kg/day).

When the cunul ative H exceeds unity (1.0), there may be concern for potential health effects

An HQ or H equal to or less than 1.0 indicates that it is unlikely for even sensitive

popul ations to experience adverse health effects (EPA, 1989). Any single chemcal with an HQ
exceeding 1 will cause the H to also exceed 1. |In addition, although the H® for all chenicals
eval uated for a particular nmediumand pathway nmay be | ess than 1, addition of the Hg may result
in an H that exceeds the target H

6.6.3 Site-Specific Cunulative R sk Results

Based on the risk screening results, the Salvage Yard and Forner ABA require a cumrul ative risk



eval uation for the surface soil while all three areas (Sal vage Yard, Forner ABA, and Sanitary
Landfill) require a cunulative risk evaluation for subsurface soils. For groundwater, only the
Former ABA and Sanitary Landfill required a cumul ative risk eval uation

Usi ng the risk eval uati on nethods described previously, estinmates of potential carcinogenic

ri sks and noncarcinogenic H's were obtained for the chemcals that failed the screening

eval uation for each study site. The carcinogenic risk estinmates were conpared to the target
curmul ative risk range of 10 -6 to 10 -4, while noncarcinogenic H's were conpared to the target
H of 1.0 (unity), above which there nay be concern for potential adverse health effects.
Because several chenmicals detected in groundwater, surface soil, and subsurface soil failed the
screeni ng evaluation, a cunulative risk assessnent was conducted for these three nedia

A discussion of the human risk and H results for each study site is presented in the follow ng
sections. Potential cunulative carcinogenic risks and noncarcinogenic H's associated with
exposure to the COCs under the future residential exposure to surface soil are presented in
Tables 6-12 and 6-13 for the Salvage Yard and Forner ABA, respectively. The cunulative risk
construction exposure to subsurface soil at the Salvage Yard, Fornmer ABA, and Sanitary Landfil
are presented in Table 6-15. |In addition, cunulative risks results associated with potenti al
exposure to groundwater at the Forner ABA and Sanitary Landfill are presented in Table 6-16

6.6.3.1 Salvage Yard

Tap Water (groundwater)

Based on the results of the risk-based screen, none of the residual contam nation in the Sal vage
Yard groundwat er exceeded RBCs or two-tines background, Therefore, a cunulative risk eval uation
was not required for groundwater at this study site.

Resi dential Scenario (surface soil)

Based on the results of the surface soil screening evaluation, eight chemcals (all inorganic
conpounds) were retained for curul ative risk evaluation (See Table 6-12). As shown in Table
6-12, the curul ative carcinogenic risk calculated for residential exposure to the carcinogenic
chemcals is 1.1 x 10 -5, which is within EPA's curul ative target risk range of 10 -6 to 10 -4.

According to EPA risk assessnent gui dance (EPA, 1989), if the cumulative H of all COCs result
in an exceedance of the target H of 1, EPA recommends segregating the contributions of the
different chemcals according to najor effect, whereby individual H® are only added within the
sane target organ/system Based on target effects, the H associated with gastrointestinal (Qd)
effects due to the presence of copper in surface soil is 4.2; the H due to blood effects is 6.3
due to zinc and thallium and the H due to liver effects is 2 due to iron

Industrial Wrker Scenario (surface soil)

Based on the results of the surface soil screening eval uation, three conmpounds (beryllium
copper, and thalliunm) were retained for curmul ative risk evaluation. Beryllium exceeded the
car ci nogeni c-based RBC of 1.3 ng/kg, while copper and thallium exceeded the
noncar ci nogeni c- based RBCs of 8,200 and 16 ng/ kg, respectively.

As shown in Table 6-14, the cunul ative carcinogenic risk calculated for industrial exposure to
berylliumin surface soil is 1.3 x 10 -6, which is well within EPA's cunul ative target risk
range of 10 -6 to 10 -4.

For noncarcinogenic effects, the cunulative H associated with industrial exposures to copper
and thalliumin surface soil is 0.4, which is belowthe target H of 1, indicating that chronic
adverse health effects should not result based on the exposure assunptions eval uat ed.

Construction Wirrker Scenario (subsurface soil)

Based on the results of the subsurface soil screening eval uati on, one conpound (arsenic) was
retained for cunulative risk evaluation. Arsenic exceeded the carcinogenic-based RBC of 3.8
ng/ kg with a detected concentrati on of 4.64 ng/kg

As shown in Table 6-15, the cunul ative carcinogenic risk calculated for construction worker
exposure to arsenic in subsurface soil is 1.2 x 10 -7, which is bel ow EPA's curul ati ve target
risk range of 10 -6 to 10 -4.



Table 6-12. Summary of Risks and H's for Chemcals Detected in Surface Soil
at Sal vage Yard Exceedi ng RBCs Based On Residential Exposure

Maxi mum
Det ect ed Resi dential RBC Resi denti al
Concentration Ri sk Characterization
Area Anal yte (ug/ g) R sk=1E-06 HQ=0.1 Site Ri sk Site-HQ Target O gan
Sal vage Yard Beryl |ium 1.63 0.15 NE 1. 09E- 05 NE Bone
Copper 12900 NA 310 NA 4.2 a
Cadmi um 29.5 NA 3.9 NA 0.76 Ki dney
Chr omi um 75.2 NA 39 NA 0.19 Ki dney
Iron 45200 NA 2300 NA 2.0 Li ver
Lead 639 NA 400% NA 0.28 * CNS
Zi nc 2495 NA 2300 NA 0.11 Bl ood
Thal I'i um 39.1 NA 0.63 NA 6.2 Bl ood/ | i ver

TOTAL 1. 1E-05 +

* The lead HQ i s based on conparing the maxiumsite concentration to the residential screening |evel.
+ Individual HB are only additive for target organs/systens; none of the target organ/systemtotals exceed 1.

Source: (ST



Table 6-13. Summary of Risks and H's for Chemcals Detected in Surface Soil at the
Former ABA Exceedi ng RBCs Based on a Residential Exposure

Exposure Concentration

Maxi mum Det ect ed (ug/ Q) Resi denti al
Ri sk Characterization*

Area Anal yte Creek Yard CSFor al Rf Dor al Site Ri sk Site-HQ Target O gan/ System

Arseni c 15 3.58 1.5 0. 0003 1. 4E- 05 0.13 Skin
For mer Bari um 1200 1.69 NA 0. 07 NA 0. 0002 Bl ood/ G rcul atory
ABA Thal I'i un* 7.8 7.8 NA 8E- 05 NA 1.0 Bl ood/ G rcul atory

Beryl I'i unt* 0.93 0.93 4.3 0. 005 6. 3E- 06 0. 004 Bone

Chor mi unt* 0.42 0.42 NA 0. 005 NA 0. 0009 Ki dney

Iron 32000 7800 NA 0.3 NA 0.27 Li ver

Vanadi um 80 80 NA 0. 007 NA 0.12 a

Manganese 6690 1230 NA 0. 023 NA 0.55 CNS

TOTAL SI TE R SK 2E- 05 +

* Site-specific exposures assunes that a child is exposed to the creek soil 20% of the total exposure;
the remai ning 80% of the soil exposure occurs at the remaining area.
** Anal yte was bel ow detection, the concentration presented is one-half of the detection limt.
+ Individual HQ are only additive for target organs/systens; none of the target organ/systemtotals exceed 1.

Source: (ST.

p/ m aap/ rod/tabl2. w2



Sal vage Yard

For mer ABA

Tabl e 6-14.

Anal yte

Beryl |'i um
Copper
Thal I i um

Arseni c
Manganese

R sk=1E- 06

£ %o

Z

I ndustri al

Summary of Risks and H's for Chenicals Detected in Surface Soil
Based on Industrial Exposure

Ri sk Characterization

RBC
HQ=0. | Site Ri sk
NE 1. 2E-06
8200 NA
16 NA
TOTAL 1.2E-06
NE 3. 9E-06
4700 NA

TOTAL 3. 9E-06

Site-HQ

NE
0.16
0.24
0.40

NE
0.14

0.14

Exceedi ng RBCs



Tabl e 6-15. Summary of Risks and H's for Chemcals Detected in Sub-Surface Soil Exceeding
RBCs Based on Construction Exposure

Maxi mum Constructi on RBC* Construction
Det ect ed
Area Analyte  Conc. (ug/Q) Ri sk=1E- 06 HQ=0. 1 Site Risk Site-HQ
Sal vage Yard Arsenic 4. 64 39.5 NE 1. 2E- 07 NE
TOTAL 1. 2E-07 NE
For mer ABA Arsenic 9.91 39.5 NE 2. 5E-07 NE
TOTAL 2.5E-07 NE
Sanitary Landfill Arsenic 5.52 39.5 NE 1. 4E- 07 NE
TOTAL 1. 4E- 07 NE

* Derived based on exposure assunptions presented in Appendi x B-1.

Source: (QST.



Table 6-16. Summary of Risks and H's for Chemicals Detected in G oundwater Bel ow
MCLs but Exceedi ng RBCs or Background Concentrations

Maxi mum Tap Water RBC Pot abl e Use R sk
Det ect ed Characterization
Area Anal yte Conc. (ug/L) Ri sk=1E-06 HQ=0.1 Site Risk Site H
For mer ABA Beryl |ium 0. 65 0. 016 NE 4. 1E- 05 NE
Cadmi um 3.14 NA 1.8 NA 0.17
Chr omi um 36.1 NA 18 NA 0.20
Bi s- 2- et hyl hexyl pht hal ate 5.7 4.8 NE 1. 2E- 06 NE
Ni t robenzene 0. 596 NA 0.34 NA 0.18
1, 3,5-Trinitrobenzene 0. 285 NA 0.18 NA 0.16
TOTAL 4. 2E-05 0.71
Sanitary Landfill Beryl lium 1.54 0.016 NE 9. 6E- 05 NE
Cadmi um 4.08 NE 1.8 NA 0.23
Bi s- 2- et hyl hexyl pht hal ate 52 4.8 NE 1. 1E-05 NE
Chl orof orm 2.6 0.15 NE 1. 7E-05 NE
TOTAL 1.2E-04 0. 23

Source: (ST.



6.6.3.2 Fornmer Ammunition Burnout Area

Tap Water (groundwater)

Based on the results of the risk-based screen, three inorgani c conpounds (beryllium cadm um
and chrom um) and three organi ¢ conpounds (nitrobenzene, 1,3,5-trinitrobenzene, and

bi s- 2- et hyl hexyl phthal ate) require cunulative risk evaluation due to their presence in
groundwat er at concentrations exceedi ng two-times background or RBCs. Thus, these chemicals were
included in a cunulative risk evaluation in order to determne if groundwater at this area
requires further action.

As shown in Table 6-16, the cunul ative carcinogenic risk of 4.2 x 10 -5 associated with potable
use of groundwater containing berylliumand bis-2-ethyl hexyl pht hal ate at naxi num concentrati ons
of 0.65 and 5.7 Ig/L, respectively, is within EPA's cunulative target risk range of 10 -6 to 10
-4. For noncarcinogenic effects, the curmulative H associated with potable use of groundwater
contai ning cadm um chromium NB, and 135TNB at naxi mnum concentrations of 3.14, 36.1, 0.506, and
0.285 Ig/L, respectively, is 0.71, which is belowthe target H of 1, indicating that chronic
adverse health effects should not result based on the exposure assunptions eval uat ed.

Resi dential Scenario (surface soil)

Based on the results of the surface soil screening eval uation, eight inorganic conpounds were
retained for cunulative risk evaluation (see Table 6-13). Because there are sanples that
represent two discrete exposure areas within the Forner ABA (Amunition Burnout Area), this area
was eval uated to address the potential of a child to be exposed to both areas during play
activities. Exposure was evaluated by the percent of tinme a child would be expected to play in
the creek area versus the tinme spent in the renaining area that is considered to be
representative of a residential yard. The conservative assunption was nade that 20 percent of
the exposure would be in the creek while 80 percent of the exposure tine would be in the yard
As shown in Table 6-13, the cunul ative carcinogenic risk calculated for residential exposure to
both areas is 2.0 x 10 -5, which is within EPA's cunul ative target risk range of 10 -6 to 10 -4.

According to EPA risk assessnent gui dance (EPA, 1989), if the cumulative H of all COCs result
in an exceedance of the target H of 1, EPA recommends segregating the contributions of the
different chemcals according to najor effect, whereby individual H® are only added within the
sane target organ/system Based on target effects, none of the H's associated with target
organ/ systens were above 1.

Industrial Wrker Scenario (surface soil)

Based on the results of the surface soil screening evaluation, two chemcals were retained for
curmul ative risk evaluation to include arsenic and manganese. Arseni c exceeded the carcinogenic-
based RBC of 3.8, while nanganese exceeded the noncarci nogeni c- based RBCs of 4,700 ny/ kg

As shown in Table 6-14, the cunul ative carcinogenic risk calculated for industrial exposure to
arsenic in surface soil is 3.9 x 10 -6, which is well within EPA's cunul ative target risk range
of 10 -6 to 10 -4.

For noncarci nogenic effects, the cunulative H associated with industrial exposures to manganese
in surface soil is 0.14, which is well belowthe target H of 1, indicating that chronic adverse
health effects should not result based on the exposure assunptions eval uat ed.

Construction Wirrker Scenario (subsurface soil)

Based on the results of the subsurface soil screening eval uation, one conpound (arsenic) was
retained for cunulative risk evaluation. Arsenic exceeded the carcinogenic-based RBC of 3.8
ng/ kg with a detected concentration of 9.91 ng/kg

As shown in Table 6-15, the cunul ative carcinogenic risk calculated for construction worker
exposure to arsenic in subsurface soil is 2.5 x 10 -7, which is bel ow EPA's curul ati ve target
risk range of 10 -6 to 10 -4.

6.6.3.3 Sanitary Landfil

Tap Water (groundwater)
Based on the results of the risk-based screen, two inorganic conmpounds, beryllium and cadm um



and the organi ¢ compound, chloroform require cunulative risk evaluation due to their presence
in groundwater at |ess than the MCLs, but exceeding two-tinmes background or RBCs. Thus, these
chemcals were included in a curmul ative risk evaluation in order to determne if groundwater at
this area requires further action

As shown in Table 6-16, the cunul ative carcinogenic risk of 1.2 x 10 -4 associated with potable
use of groundwater containing beryllium bis-2-ethyl hexyl phthal ate, and chloroform slightly
exceeds EPA' s upperbound of the cunulative target risk range of 10 -6 to 10 -4. For
noncar ci nogeni c effects, the cumulative H associated with potable use of groundwater containing
cadm um at naxi num concentration of 4.08 Ig/L is 0.23, which is belowthe target H of 1,
indicating that chronic adverse health effects should not result based on the exposure

assunpti ons eval uat ed

Resi dential Scenario (surface soil)

Based on the results of the surface soil screening eval uation, none of the chem cals exceeded
the residential health-based screening levels; therefore, a residential cunulative risk

eval uation was not required for this area

Industrial Wrker Scenario (surface soil)

Based on the results of the surface soil screening evaluation, no chemcals were retained for
further cunul ative risk eval uati on because none of the chemcals failed the industrial soi
screeni ng evaluation. Thus, the Sanitary Landfill is not included in the cumulative risk
results presented in Table 6-14.

Construction Wirrker Scenario (subsurface soil)

Based on the results of the subsurface soil screening evaluation, one chemcal, arsenic, was
retained for cunulative risk evaluation. Arsenic exceeded the carcinogenic-based RBC of 3.8
ng/ kg with a detected concentrati on of 5.52 ng/kg

As shown in Table 6-15, the cunul ative carcinogenic risk calculated for construction worker
exposure to arsenic in subsurface soil is 1.4 x 10 -7, which is bel ow EPA's curul ati ve target
risk range of 10 -6 to 10 -4.

6.7 Summary of Risk Screen and Cunul ative Ri sk Results

A screening eval uation was conducted to elimnate chemcals fromfurther cumulative risk

anal ysis, as chemicals passing the screen are not considered to contribute significantly to
overal | cunul ative study site risks. Several chemcals detected in groundwater at two of the
three study sites failed the screening evaluation, and thus groundwater, was included for
further risk evaluation. |In addition, several chemcals failed the soil screening eval uation
for all three study sites, such that soil, both surface and subsurface, was included for further
curmul ative risk evaluation. Table 6-17 summarizes the results of the risk screening and

cumul ative risk assessnent.

6.7.1 G oundwater

The groundwat er screening eval uation conducted at the Sal vage Yard indicated that none of the
detected chemcals in groundwater failed the screening such that further cunulative risk

eval uation for groundwater at this site was not required. At the Former ABA, beryllium

cadm um chrom um bis-2-ethyl hexyl phthal ate, NB, and 135TNB were present in groundwater above
screening levels. At the Sanitary Landfill, beryllium cadm um and chloroform exceeded
screening levels. Based on the cumulative risk evaluation of groundwater for the Sal vage Yard
and Forner ABA, the cumulative risks are within EPA's cunul ative risk range and the cunul ative
H is below 1. Based on the cunulative risk evaluation at the Sanitary Landfill, the cunul ative
H is less than 1; however, cumulative risks slightly exceed 10 -4.



Table 6-17. Justification of No Further Action (NFA) for Al Media at the Study Areas

NFA NFA
Based on Based on CQumnul ati ve Medi a Exceedi ng
Study Area Scr eeni ng Ri sk Assessnent Currul ati ve Ri sk
Sal vage Yard G oundwat er Surface Soil (Industrial) Surface Soil (Residential)

(Resi dential use)
Subsurface Soil (Construction)

For mer ABA Al nedia failed G oundwat er (Residential) None
screeni ng and
require Surface Soil (Residential)
cunul ative risk
assessnent Surface Soil (Industrial)

Subsurface Soil (Construction)

Sanitary Surface Soi l G oundwat er (Residential) None
Landfill (Residenti al)
Subsurface Soil (Construction)
Surface Soil
(I'ndustrial)

Note: Surface soil = 0 to 2 feet; Subsurface soil = >2 feet.

Source: (QST.



6.7.2 Soi
6.7.2.1 Salvage Yard

The screening of surface soils at the Salvage Yard indicated a total of eight netals exceeded
the residential based screening levels; three netals exceeded the industrial based screening
levels for surface soils; and one netal (arsenic) exceeded for subsurface soil. The results of
the cumul ative risk evaluation for the industrial and construction worker scenario indicate that
the residual chenmical concentrations in surface and subsurface soil are below or within EPA s
curmul ative target risk range of 10 -6 to 10 -4, or belowthe target H of 1 for the industria
and construction worker scenario's.

Currul ative residential risk was also within EPA's cunul ative target risk range. However, based
on target effects, the H associated with A effects due to the presence of copper in surface
soil in 4.2; the H due to blood effects is 6.3 due to zinc and thallium the H due to liver
effects is 2 due to iron

Al though the H's associated with target organs exceed 1 for only the future residential scenario
associated with surface soil (i.e., Hs range from<l to 6), these H val ues have been derived
based on a nunber of conservative assunptions regardi ng exposure and toxicity to ensure that the
eval uation is over protective rather than under protective. Regarding toxicity, the Hs are
based on the use of EPA-derived toxicity values, or RfiDs, that incorporate a quantitative
uncertainty.

The prinmary source of this uncertainty is the derivation of RiDs fromanimal |aboratory studies
due to the limted data available fromclinical human studies. To ensure the protection of
human heal th, however, EPA applies a nunber of uncertainty factors to the aninal data to account
for its use in assessing human health. The total uncertainty factors usually range from1l to
over 1,000 with the higher uncertainties associated with studies that are | ess confident or are
associated with aninmal effects that are not readily extrapol ated to humans.

As previously stated, eight netals in surface soils exceeded screening |evels (beryllium

cadmi um chrom um copper, iron, lead, thallium and zinc). Four of these netal contributed to
an exceedance of a target H of 1 in a target organ/system (copper, iron, thallium and zinc),
while the other four netals (beryllium cadmum chromum and |ead) were determned to be
present at concentrations that did not warrant further concern

The uncertainty factors applied to the toxicity values for the four netals that contributed to
an exceedance of a target H of 1 in a target organ/systemare 2 (for copper), and 3 (for zinc),
1,000 (for iron), and 3,000 (for thalliunm). |In addition to the uncertainty factor of 2 for
copper, additional uncertainty is associated with the H cal cul ati on because the RfD used for
copper was not derived by EPA but was back-cal cul ated fromthe naxi mrum contam nant | evel goal
(MCLG for copper in drinking water. Thus, the additional uncertainty for copper is related to
appl ying a RfD based on groundwat er consunption to an exposure pathway based on soil ingestion

In summary, although several netals contributed to an exceedance of a target H of 1, the
uncertainty factors incorporated in the human toxicity val ues suggest that exposure to soils at
the Sal vage Yard may not result in any adverse system c effects.

6.7.2.2 Former ABA

The screening of surface soils at the Forner ABA indicated a total of five nmetals exceeded the
residential based screening |levels (an additional three were added because detection limts were
greater than screening levels); two netals exceeded the industrial based screening | evels for
surface soils; and one netal (arsenic) exceeded for subsurface soils. The results of the

cumul ative risk evaluation indicate that the residual chem cal concentrations in surface and
subsurface soil are below or within EPA's cunul ative target risk range of 10 -6 to 10 -4, for

all three scenarios evaluated. In addition, the noncarcinogenic evaluation indicates that H's
for target effects are below 1 for residential exposure and cunulative H's for industrial and
construction workers are less than 1.

6.7.2.3 Sanitary Landfil



The Screening of surface soils at the Sanitary Landfill indicated no netals exceeded the
residential or industrial based screening levels in surface soils. One netal, arsenic, exceeded
the subsurface soil screening level. Based on a residential |and use, however, the results of
the cumul ative risk evaluation indicated that the residual arsenic concentration in subsurface
soil is below EPA's cunul ative target risk range of 10 -6 to 10 -4, based on a nore realistic
construction scenario.



7.0 Basi s for NFA Recomendati on

As discussed in Section 6.0, the majority of constituents detected in the various nedia at the
Sal vage Yard, Forner ABA, and Sanitary Landfill passed the Heal th Eval uation screening process
and therefore, no further action is required for these constituents. [|f a COPC could not be
recommended for NFA based on the health screen, the COPC was retained to assess cunul ative
risks. Based on the health based screening and results of the cumulative risks, an NFA
recommendation was justified for all areas, with the exception of the residential scenario use
of groundwater at the Sanitary Landfill and soil at the Sal vage Yard.

G oundwater at the Sanitary Landfil

As previously stated, if a chem cal passes the screening process (the cumnul ative carci nogenic
risk is less than 10 -4 and the cunul ative non-carcinogenic risk is less than 1), no further
action is required. However, when a cunulative risk threshold is exceeded, it does not
necessarily mean that renedial action is required. Qher factors and informati on need to be
considered in addition to cumulative risk

The cumul ative risk as the Sanitary Landfill is 1.1 x 10 -4. Berylliumcontributes

approxi mately 87 percent of the total potential carcinogenic risk estimated for this site. The
maxi mum det ect ed concentration of berylliumwas 1.54 Ig/g. The MCL (i.e., the prinmary drinking
wat er standard) for berylliumis 4 Ig/L and corresponds to a carcinogenic risk of 2.5 x 10 -4.
MCLs are pronul gated by law. Wen an MCL is defined, nunerous factors such as health effects
and costs for conpliance are considered. The fact that the MCL for beryllium exceeds the
upper-bound risk of 1 x 10 -4 shows that it is not practicable to achieve the 1 x 10 -4 risk
concentration for beryllium

The MCLs for the COPCs evaluated for cumulative risk at the Sanitary Landfill are:

. Beryllium- 4 Ig/L
. Cadmium- 5 Ig/L,
. Chl oroform - 100 Ig/L (based on total hal ocarbons).

The nmaxi mum concentrations for the Sanitary Landfill groundwater are |ess than the above MCLs
for beryllium cadm um and chl orof orm

Bi s- 2- et hyl hexyl phthal ate, RDX, 135TNB, and 246TNT were detected at elevated levels in
groundwat er downgradi ent fromthe Sanitary Landfill. However, these constituents were also
detected upgradient as well. These constituents have been detected in nonitor wells for the OBG
and will be addressed with the OBG plunme as part of the site-w de groundwater operable unit and
the southern study area operable unit.

When consi dering the above factors (cunulative risk, risks associated with MCLs, the fact that
sone COPCs in groundwater at the Sanitary Landfill are |less than MCLs, and upgradi ent sources of
contami nation), a no further action recomrendation for groundwater at the Sanitary Landfill is
appropri ate.

Soil at the Sal vage Yard

Al though the H of 1 was exceeded under the residential scenario for surface soil at the Sal vage
Yard, the residential scenario is not considered applicable to MLAAP. Since M.AAP currently
fulfills acritical mssion that will be necessary as part of future Arny operations, and it is
Arny practice to clean up to the current | and use scenario, no cl ean-up deci sions were based on
the future residential use scenario. Gven this, and considering that the industrial use and
construction use scenario's did not pose unacceptable risks, a no further action recomendation
for surface soil at the Salvage Yard is appropriate.

Access to the Salvage Yard is restricted by fence and gate. |If, in the future, M.AAP woul d be
subj ect to base closure, or access to the Sal vage Yard becane unrestricted, site-related risk
woul d be re-evaluated in accordance with DoD base closure policy (10 U S. C. 2687 and NOTE)
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Appendi x A
Responsi veness Sunmary

The purpose of the Responsiveness Sunmary is to provide the public with a summary of citizen
comment s, concerns, and questions about the Sal vage Yard, Forner Ammunition Burnout Area (ABA),
and Sanitary Landfill.

The Final Proposed Plan for the Salvage Yard, Former ABA, and Sanitary Landfill was released to
the public in Novenber 1997. A public availability session announcenent for the neeting was
published in the Mlan Mrror Exchange and Jackson Sun in Novenber 1997

The public availability session was held on Decenber 4, 1997, at the Tom C. MCutchen
Agricultural Museum At this neeting, representatives of the Arny, EPA, and TDEC were

avail able to summari ze the information presented in the Proposed Plan, discuss the rationale for
selecting No Further Action as the preferred alternative, and discuss any site-related issues
raised by the public

No witten conments were received during the 30-day public comrent period. In addition, no
verbal comments were presented during the Decenber 4, 1997 public availability session
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Appendi x B-1
Heal th Based - Screeni ng Equations and Met hodol ogi es

RBC SAMPLE CALCULATI ONS FOR GROUNDWATER,
SURFACE SO L, AND SUBSURFACE SO L

GROUNDWATER RBC

Sanpl e cal cul ations for deriving both a noncarcinogenic and carci nogeni c-based groundwat er RBCs
are provided in the foll owing sections

Carci ogenic Effects
The generalized formula for cal culati ng RBCs based on carcinogenic effects is as fol |l ows:

<I MG SRC 98020H>

wher e: RBC gw = Ri sk-based concentration for groundwater (ug/L)
TR = target risk (unitless).
BWa = adult body weight (kg).
AT ¢ = averaging tine for carcinogeni c exposures (days per lifetine).
EF = exposure frequency (days/year).
| FA adj = age-adjusted tap water ingestion rate (L-yr/kg-day).
CSF o = oral cancer slope factor [(ng/kg/day) -1].
CSF i = inhalation cancer slope factor [(ng/kg/day) -1]
| FWadj = age-adjusted inhalation factor (L-yr/kg-day).
FC = factor to convert groundwater concentration fromng/L to ug/L.
K = volatilization factor (L/m3).

Substituting the rel evant exposure assunptions and toxicity dose-response val ues into equation
t he groundwat er carci nogeni c-based RBC for chloroformis calculated as fol |l ows:

<I MG SRC 98020H1>

wher e: TR = | E- 06.

BW= 70 kg.

AT ¢ = 25550 days/lifetine.
EF = 350 days/year
ED = 30 yrs

IR gw = 2 L/day.

CSF o = 0.0061 (nu/kg/day) -1

CSF i = 0.081 (ny/kg/day) -1

0.5 L/m 3.

~
1



GROUNDWATER RBC (conti nued)

Al exposure factors and toxicity factors were provided by the EPA Region IIl Ri sk-Based
Concentration Table (EPA, 1997). For nonvol atile conpounds, such as arsenic, do not address the
vol atilization portion of the RBC equation which is CSFi x K x |FA adj.

Noncar ci nogeni ¢ Effects
The generalized formula for cal cul ati ng groundwat er RBCs based on noncarci nogenic effects is as
fol |l ows:

<I M5 SRC 98020H2>

wher e: RBC gw = noncar ci nogeni ¢ ri sk-based concentration (ug/L).

THQ = target hazard quotient (0.1).

BWa = adult body wei ght (kg).

AT n = averaging tinme for noncarcinogeni c exposures (ED x 365 days/year).
EF = exposure frequency (days/year).
ED = exposure duration (years).

IRWa = intake rate for groundwater (L/day).

RfD o = oral reference dose (nu/kg/day).

RfD o = inhal ation reference dose (ng/kg/day).

IRA a = inhalation rate (m 3/day).
FC = factor to convert groundwater concentration in ng/L to ug/L.

K = volatilization factor (L/m3).

Substituting the rel evant exposure assunptions and toxicity dose-response val ues into equation
(3), the groundwater noncarci nogenic-based RGO for ethyl benzene is cal culated as fol |l ows:

<I M5 SRC 98020H3>

wher e: THQ = 0. 1.
BW= 70 kg.
AT n = 30 years x 365 days/year or 10950 days.
EF = 350 days/year.
ED = 30 years.
IRWa = 2 L/day.
RfD o = 0.1 ny/ kg/ day.
RfDi = 0.29 ng/kg/ day.
IRA a = 20 m 3/ day.
FC = 1000 ug/ ng.
0.5 L/m 3.

e
1}



SURFACE SO L RBC

Sanpl e cal cul ations for deriving both a carcinogenic and noncarci nogeni c-based RBCs in soil are
provided in the follow ng sections. Sanples were provided for the three scenarios evaluated in
the risk-based Screen to include: residential, industrial, and construction

Resi denti al - Car ci nogeni ¢
The generalized formula for calculating a residential -based RBC based on carci nogenic effects is
as follows:

<I MG SRC 98020H4>

Were

TR = target risk (unitless).

BWa = adult body wei ght (kg).

AT ¢ = averaging tinme for carcinogeni c exposures (days per lifetinme).
EF = exposure frequency (days/year).
FC = soil conversion factor (kg/ng).

CSF o = oral cancer slope factor [(ny/kg/day) -1].

IFS adj = age-adjusted intake rate for soil (ng-yr/kg-day).

Substituting the rel evant exposure assunptions and toxicity dose-response val ues into equation
the soil residential carcinogenic-based RBC for arsenic is calculated as foll ows:

<I MG SRC 98020H5>

wher e: TR = 1E- 06
BW= 70 kg.
FC = 1, 000, 000 ng/ kg
CSF o = Oral cancer slope factor [(ny/kg/day) -1].
IFS adj = 114..29 (ng-yr/kg-day).
AT ¢ = 25550 days/lifetine.
ED = 30 yrs.

Note, all exposure factors and toxicol ogical factors were provided by the EPA Region |1
Ri sk- Based Concentration Table (EPA 1997).



SURFACE SO L RBC (conti nued)

Resi denti al - Noncar ci nogeni ¢
The generalized formula for calculating residential soil RBCs based on noncarci nogenic effects
is as foll ows:

<I M5 SRC 98020H6>

wher e: RBC a = noncar ci nogeni ¢ ri sk-based concentration (ug/L).

THQ = target hazard quotient (0.1).

BWc = body weight of a child (kg).

AT n = averaging tine for noncarci nogeni c exposures

(exposure duration x 365 days/year); (days/years).

EF = exposure frequency (days/year).
ED = exposure duration for a child (years).

IRS ¢ = intake rate for soil (ny/day).

RfD o = oral reference dose (nu/kg/day).
FC = factor to convert ng to kil ograns.

Substituting the rel evant exposure assunptions and toxicity dose-response val ues into equation
(3), the soil residential noncarcinogenic-based RBC for aluminumis cal culated as foll ows:

<I MG SRC 98020H7>

wher e: THQ = 0. 1.

BW= 15 kg.

AT n = 6 years x 365 days/year or 2190 days.
EF = 350 days/year.
ED = 6 years.

IRS ¢ = 200 ny/ day.

RfD o = 1 ny/ kg/ day.
FC = 1, 000, 000 ng/ kg.



SURFACE SO L RBC (conti nued)

I ndustri al - Car ci nogeni ¢
The generalized formula for calculating a industrial -based RBC based on carcinogenic effects is

as follows:

<I M5 SRC 98020H8>

Were

TR = target risk (unitless).

BWa = adult body wei ght (kg).

AT ¢ = averaging time for carcinogeni c exposures (days per lifetine).
EF = exposure frequency (days/year).
ED = exposure duration (years).
FC = soil conversion factor (kg/ng).

CSF o = oral cancer slope factor [(ny/kg/day) -1].

IRS a = adult intake rate for soil (ng/day)
FS = fraction of contam nated soil ingested.

Substituting the rel evant exposure assunptions and toxicity dose-response val ues into equation
the industrial soil carcinogenic-based RBC for arsenic is calculated as fol |l ows:

<I M5 SRC 98020H9>

wher e: TR = 1E- 06
BWa = 70 kg.
AT c¢ = 25550 days/lifetine.
EF = 250 days/year
ED = 25 yrs.
FC = 1, 000, 000 ng/ kg.
CSF o = oral cancer slope factor [(ny/kg/day) -1].
IRS a = 100 (ny/day).
FS = 0.5.



SURFACE SO L RBC (conti nued)

I ndustri al - Noncar ci nogeni ¢
The generalized formula for calculating industrial soil RBCs based on noncarcinogenic effects is
as follows:

<I MG SRC 98020l >

wher e: RBC a = noncar ci nogeni ¢ ri sk-based concentration (ng/kg).

THQ = target hazard quotient (0.1).

BWa = body wei ght of an adult (kg).

AT n = averaging tinme for noncarcinogeni c exposures (exposure duration X

365 days/year); (days/years).

EF = exposure frequency (days/year).
ED = exposure duration for an adult (years).

IRS a = intake rate for soil (ng/day).

RfD o = oral reference dose (ny/kg/day).
FS = fraction of contam nated soil ingested.
FC = factor to convert ng to kil ograns.

Substituting the rel evant exposure assunptions and toxicity dose-response val ues into equation,
the soil industrial noncarcinogenic-based RBC for alum numis calculated as foll ows:

<I MG SRC 980201 1>

wher e: THQ = 0. 1.

BWa = 70 kg.

AT n = 25 years x 365 days/year or 9,125 day.
EF = 250 days.
ED = 25 years.

IRS a = 100 ny/ day.

RfD o = 1 ny/ kg/ day.
FS = 0.5.
FC = 1, 000, 000 ng/ kg.



SUBSURFACE SO L RBC

EPA Region 4 has not prescribed default exposure factors for a constructi on worker scenario,
however, they do recommend that this scenario be addressed if there are any plans in the future
for a site to be excavated, and thus, could expose a future worker to subsurface soils. EPA
Regi on-wi de RAGS Suppl enents (EPA, 1991) suggests that a soil ingestion rate of 480 ng/day be
used for construction scenarios, however, the gui dance does not prescribe exposure durations nor
frequencies due to that fact that the work is "usually short-termand is ... dictated by the
weat her. Thus, exposure frequency woul d generally be | ess than one year and exposure duration
woul d vary according to site-specific construction/ mai ntenance plans. "(EPA, 1991).

Constructi on Wrker- Carci nogeni ¢
Based on the avail abl e EPA gui dance, the generalized fornula for cal culating construction soi
RBCs based on carcinogenic effects is as foll ows:

<| MG SRC 980201 2>
Wer e

TR = target risk (unitless).
BWa = adult body wei ght (kg).
AT ¢ = averaging time for carcinogeni c exposures (days per lifetine).
EF = exposure frequency (days/year).
ED = exposure duration (years).
FC = soil conversion factor (kg/ng).
CSF o = oral cancer slope factor [(ny/kg/day) -1].
IRS a = adult intake rate for soil (ng/day)

Substituting the rel evant exposure assunptions and toxicity dose-response val ues into equation
the industrial soil carcinogenic-based RBC for arsenic is calculated as fol |l ows:

<I MG SRC 980201 3>

wher e: TR = 1E- 06.
BWa = 70 kg.
AT c¢ = 25550 days/lifetine.
EF = 250 days/year
ED = 0.25 yrs.
FC = 1, 000, 000 ng/ kg.
CSF o = oral cancer slope factor [(ny/kg/day) -1].
IRS a = 480 ny/ day.



SUBSURFACE SO L RBC (conti nued)
Construction Wrker-Noncar ci nogeni c

The generalized formula for calculating construction soil RBCs based on noncarci nogenic effects
is as foll ows:

<I MG SRC 980201 4>

wher e: RBC s noncar ci nogeni ¢ ri sk-based concentration (ng/kg).
THQ = target hazard quotient (0.1)
BWa = body wei ght of an adult (kg).
AT n = averagi ng tine for noncarci nogeni c exposures (exposure
duration x 365 days/year); (days/year).
EF = exposure frequency (days/year).
ED = exposure duration for an adult (years).
IRS a = intake rate for soil (ng/day).
RfD o = oral reference dose (ny/kg/day).
FC = factor to convert ng to kil ograns.

Construction Wrker-Noncar ci nogeni c

Because none of the noncarcinogenic chemcals in subsurface soil exceeded a
noncar ci nogeni c-based RBC, a curmulative H for this scenario was not evaluated at any of the
three study sites.



Appendi x B-2
Excl usi on of Inhalation and
Der mal Exposure Pat hways as Insignificant

Denonstration that the Inhalation and Dermal Exposure Pat hway
Associated with Arsenic is Insignificant

To denonstrate that the inhalation and dernal exposure routes contribute insignificantly to
curmul ative soil risks, an RBC was devel oped considering all three routes of exposure and
conpared to the RBC based solely on the oral route of exposure. The fornula for calculating a
RBC for all three routes of exposure is presented bel ow

<I MG SRC 980201 5>

Wher e: TR = target risk (1 x 10-6).
BW = body wei ght (70 kg) (EPA, 1995a).
AT carc = averaging tine for carcinogenic exposures (70 yrs x 365 days/yr=25,550 days).
EF = exposure frequency (250 days/yr) (EPA, 1995a).
ED = exposure duration (0.25 yrs)(site-specific assunption that
construction/excavation lasts 3 nonths).
CF = soil conversion factor (1 x 10 -6 kg/ng).
CSFo = oral cancer slope factor [(1.5 ng/kg/day) -1](EPA, 1996)
CSFd = dermal cancer slope factor [CSFo/ gastrointestinal absorption of 95% =
(1.6 ng/kg/day) -1].
CSFi = inhal ation cancer slope factor [(15 ny/kg/day) -1] (EPA, 1996)
IRso = intake rate for soil (480 ng/day)(EPA 1991a).
SA = skin surface area available for soil contact; 50th percentile for
forearns and hands for an adult male (2,300 cm 2)(EPA, 1990).
AF = soil-to-skin adherence factor (1.0 ng/cm 2)(EPA, 1995a).
ABS = chemical -specific absorption factor (unitless).
IRa = inhalation rate (0.83 m3/hr)(EPA 1990).
ET = exposure tine (8 hrs/day)(EPA 1990)
PEF = particulate emssion factor (4.63 x 10 9 m 3/ kg) (EPA, 1991b).

Based on a three nonth exposure duration (0.25 yr) and an 8 hour workday whereby a worker is in
contact with soil orally, dernally, and via inhalation, a 1 x 10 -6 risk-based |l evel of 39.7
ng/ kg for arsenic was cal cul ated. The carcinogeni c RBC cal cul ated based only on oral exposure
is using the sane formul a above but deleting the dernal and inhal ati on exposure pathway and the
oral carcinogenic-based RBC for a construction worker remains at 39.7 ng/kg as shown bel ow.

<I MG SRC 980201 6>



Appendi x B-3
TOXI O TY ASSESSMENT

The toxicity assessment section of an RA weighs the avail abl e evidence regarding the potentia
for a particular chemcal to cause adverse effects in exposed individuals, and provi des an
estimate of the extent of exposure and possible severity of adverse effects. The assessnents
used to devel op toxicity val ues consist of two steps: (1) hazard identification, and (2)
dose-response assessnent. The hazard identification determnes the potential adverse effects
associated with exposure to a chenmical along with the types of potential health effects
involved. In the dose-response assessnent, quantitation of the toxicity values and estimation
of reference dose val ues are perforned.

The COPCs at the site are well studied, toxicological assessnents and technical criteria
docunents prepared by EPA served as the prinmary infornmation sources on pharnacoki netics, and
human health effects. Toxicity factors [reference doses (RfDs)) presented in this section
refl ect the nost current toxicological information available fromEPA (IR'S, 1996; EPA, 1995a
EPA, 1995b) and other sources. These factors are used in conjunction with default exposure
factors to devel op heal th-based screening |l evels for evaluating risk

An reference dose (RFD) is an estimate (with uncertainty spanning approxi mately an order of
magni tude) of a daily exposure to the human popul ati on (including sensitive subgroups) that is
likely to be without an appreciable risk of deleterious effects if experienced continuously
during alifetine and is the toxicity value nost often used to eval uate the noncarci nogenic

i npacts fromexposure to chemcals. RfDs are specific to the route of exposure (i.e., an
inhalation RfFD is used for inhalation exposure), critical effect (devel opnental or systemc),
and the length of exposure evaluated. Chronic RfDs are specifically devel oped to be protective
agai nst long-termexposure to a chemcal. Subchronic RfDs are devel oped to characterize
potential noncarcinogenic effects associated with shorter-termexposures. The derivation
procedure for an RfFD can be found in RAGS, Part A (EPA, 1989b) or other technical guidance
docunents for criteria devel oprent.

A CSF and the acconpanyi ng WE determ nation are the toxicity data nost comonly used to
eval uate potential human carcinogenic risks. The nethods used by EPA to derive CSFs or unit
risks are described in RAGS, Part A (EPA, 1989b). For carcinogens, EPA usually assunes a
non-threshol d response, or that at every dose | evel of a carcinogen there is sone anount of
adverse response; no dose is believed to be risk-free. For carcinogens, EPA uses a 2-part
eval uation; determ nation of a WE cl assification and cal cul ation of a CSF

Generally, a CSF is a plausi bl e upperbound estinmate of the probability of a response per unit
intake of a chenmical over a lifetine. Toxicity to carcinogens can be expressed in several ways
The CSF is usually the 95 percent upper confidence limt (UCL 95) of the slope of the
dose-response curve and is expressed as (ng/kg/day) -1. Toxicity values for carcinogenic
effects can al so be expressed as risk per unit concentration of the substance in the nmedi um of
exposure, referred to as unit risks.

Site COPC exposure levels are not at high enough levels to warrant an acute or a subchronic
toxicity evaluation. Chronic exposures are evaluated. A list of all the criteria used for the
relative risk calculations is included in Table 6-1. The RfDs and CSFs presented in this table
are the values provided in IR'S (1996), HEAST (EPA, 1995a) and other sources, and have been
rounded to two significant figures.



APPENDI X B
REFERENCES

EPA, 1990. Menorandum from El ner W Akin, Health Assessnent Oficer to PRPs and R sk Assessors.
Subj ect: exposure default values at the Peak/Reeves/Bay Drum NPL Site. May 7, 1990. Atlanta,
Geor gi a.

EPA, 1991a. Ri sk Assessnent Quidance for Superfund. Volune |: Hunman Heal th Eval uati on Manual
Suppl enental Qui dance "Standard Default Exposure Factors." InterimFinal. Ofice of Energency
and Renedi al Response, Washington, D.C

EPA, 1991b. Ri sk Assessnent Quidance for Superfund. Volune |: Hunman Heal th Eval uati on Manual
(Part B, Devel opnent of Risk-based Prelimnary Renediation Coals. Interim Ofice of Energency
and Renedi al Response, Washington, D.C

EPA, 1995. Suppl enental CQuidance to RAGS: Region 4 Bulletins. Human Health Ri sk Assessnent.
Interim Novenber 1995. Office of Health Assessnent, Waste Managenent D vision, Atlanta,
Geor gi a.

EPA, 1997. Risk-Based Concentration Table, March 17, 1997. EPA Region |IIl, Phil adel phia, PA



